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Do you want to hold a position of responsibility and leadership 
in Americo’s most promising industry? Then don’t hesitate. 
Aviation is still young. You can still get in “on the ground 
floor.” The sooner you obtain your technical training, the 
sooner you can cash in on the many opportunities we all know 
exist and will continue to exist. 






Iine 






You may feel thet with the great expansion of war-time avia- 
tion, the industry may be overcrowded after the war. It may 
be, but not with men thoroughly trained for this technical 
work. THE EXPANSION OF AFTER THE WAR AVIATION 
AND ITS FUTURE DEPENDS UPON AND NEEDS JUST SUCH 
MEN. That is the kind of training Curtiss- 
Wright Technical Institute offers you. It 
mokes you the kind of man the Aviation 





Industry or the Army Air Forces want; the 





kind they cannot do without! 






In case of selective service, this training 





definitely makes you more valuable to your 
country and consequently should result in 
| your entering the Air Forces, as well as 
If 


upon graduation you will be 







help you advance more rapidly therein. 






not called, 





fully qualified to begin your career in civil 





. qualified to meet the 
exacting requirements the Aircraft 


aviation . . 







Industry demands. 
















CURTISS WRIGHT 


GRAND CENTRAL AIR ‘TERMINAL, 1225 AIRWAY, GLENDALE (LOS ANGELES) CALIF. 


Contractor to the U. §. Army Ain Corps 


Gen 


JOIN THE U. S. AIR FORCES 





FLYING 


{Via 


oreo 9 


TECHNICAL aoe INSTITUTE 


UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1929. 








? 


Auiation.... 


Curtiss-Wright Technical Institute’s intensive and specialized 
courses in Aeronautical Engineering and Master Aviation Me- 
chanics provide you with the necessary knowledge and skill in 
aeronautics. They give you the basic foundation for leadership 
and responsibility. They are designed primarily to help win 
our war and at the same time to insure your future . . . to make 
more money for yourself and make you independent and self- 
supporting for life. 


The high standing of Curtiss-Wright Technical Institute is 
indicated by Mr. Donald Douglas, President of the great Douglas 
Aircraft Company, in choosing this school for his own son's 
training. In addition, this school was selected to train Army Air 
Force mechanics by our government in 1939, long before the war. 


CURTISS-WRIGHT TECHNICAL INSTITUTE, one of the oldest, 
largest, and most progressive aeronautical schools, is located 
in the heart of Southern California’s giant aircraft industry. 
It is recognized the world over as an institution offering the 
highest type of Aviation training available. This training has 
been proven by the success of thousands of its graduates in all 
phases of aviation activity, both civil and military. WHAT 
IT HAS DONE FOR THESE MEN IT CAN DO FOR YOU. 
But you must ACT NOW .. . Don’t delay. 


The coupon will bring a profusely illustrated CURTISS-WRIGHT 
TECHNICAL INSTITUTE catalogue with complete 
SEND FOR IT TODAY. It is FREE, without obligation. 


details. 


Offering specialized and proven training in Aeronautical Engineering and Master Aviation Mechanics. 











BE WISE—PROTECT YOUR FUTURE 


MAIL TODAY @® DON'T DELAY 
WITHOST COST G8 GRLIGATION SEND ME FULL WMFORMATION ANB CATALOG OM TRE COURSE CHECKED Stew 
OO AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 

O SPECIALIZED ENGINE COURSE 

O SPECIALIZED AIRPLANE COURSE 

(© POST GRADUATE AERONAUTICAL ENGINEERING COURSE 

O SPECIALIZED AIRCRAFT SHEET METAL COURSE 

( AERONAUTICAL DRAFTING COURSE. HOME STUDY 
© AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 


NAME 











ADDRESS 





CITY 
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HOW GOODYEAR AIRCRAFT THE RAPID-HEATING ig 4 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY EXPLOSIVE RIVET GUN sul 
| 
1. By constructing subassem- pio 
blies to manufacturers’ speci- is a new Goodyear Aircraft development 
fications. furs 
2. By designing parts for all that greatly simplifies and shortens the : 
types of airplanes. and 


ineert vork of setting explosive-type rivets. 
3. By re-engineering parts for work 2g P yp 


mass production. Lighter and easier to handle, it can be used 


4. By extending our research fa- 


cilities to aid the solution of on surfaces heretofore inaccessible with 
: any design or engineering 
me problem. other equipment, speeding up production 


5. By building complete air- 
planes and airships. 
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THE FAMOUS 
MARTIN B-26 MARAUDER 


is equipped with major flight control surfaces, 
subassembled by Goodyear Aircraft. Since 
pioneer days Goodyear has been privileged to 


furnish Martin with many parts and accessories, 


and is one of its principal wartime suppliers. 
































The Original Jeep on maneuvers in 1940 





Sergeant O'Brien at the wheel of new 
¢our-wheel Jeep 
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Current national publicity has obscured the fact that the first war 

machine named ‘“‘JEEP” was born at Minneapolis-Moline and 

christened at Camp Ripley, Minnesota (with apologies to Ripley 
‘Believe it or not’’). 

Back in 1938 Minneapolis-Moline engineers were already ex- 
perimenting with the conversion of a farm tractor to an artillery 
prime mover; and in 1940, collaborating with Adjutant General 
E. A. Walsh, Commander of the Minn. National Guard, models 
were tested in maneuvers at Camp Ripley. 

This new MM army vehicle was not a crawler tractor, truck nor 
tank, and yet it could do almost anything and it knew all the 
answers. Because of this, it brought to mind the Popeye cartoon 
figure called ‘‘Jeep” which was neither fowl nor beast, but knew 
all the answers and could do most anything. The National Guards- 
men therefore named the MM vehicle the “‘Jeep”. The “Jeep” 
name therefore is not a contraction of the term General Purpose 
(GP), and if it really had been, no doubt “‘Jeep”’ would have been 
spelled “‘Geep”’ 

Since the original MM Jeep, Minneapolis-Moline has designed 
several additional models of Military tractors in cooperation with 
Army and Navy officials. Several models of MM Jeeps are now 
being produced in quantity for the Armed Forces of the United 
Nations, and in use throughout the world. 

Minneapolis-Moline also manufactures industrial tractors, and 
an extensive line of industrial engines. Many of these units are well 
suited to uses in and associated with the aviation industry. 


inneapolis Moline 







MINNEAPOLIS-MOLINE POWER IMPLEMENT COMPANY 


MINNEAPOLIS 1, MINNESOTA, U. S. A. 
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N 0 AZIMUTH INDICATIONS STABLE AS A GYRO 
ee 


The NEW GYRO FLUX GATE COMPASS 


... provides steady, extremely accurate indications even during 


steep dives, fast turns,in rough weather, ard near the earth’s poles 


contains the Flux 
This sensitive earth inductor 


HE TRANSMITTER 

Wate 
mpass element is mounted in 
the wing where electromag- 
netic disturbances are at a 
nimum, and is held horizon- 

even when the airplane pitches 

1 banks 

gvro. Deviation is small and a spe- 


by an electrically driven 


al type compensator is used to 
neutralize this error, resulting in in- 
dications of magnetic heading that 


are practically perfect. Variation may 


be introduced into the system; then 
the dials show true heading. INDICA- 
TIONS are derived 
from signal voltages 
initiated by the Flux 
Gate, a triangular- 
shaped element whose three legs cut 
the earth’s field at different angles, 
producing three different signals. This 
triad of signals varies with changes 
in heading. The tiny voltages are 
electronically amplified, and con- 
verted intotorque, rotating the pointer 


PIONEER INSTRUMENTS 


@TRADE MARK OF BENDIX AVIATION CORPORATION 





7 





1 TRANSMITTER ) 


2 AMPLIFIER 





3 REPEATER COMPASSES 


5 MASTER INDICATOR 





4 GYRO ERECTING UNIT 








of the master indicator. The associ- 
ated Magnesyn* system is simultane- 
ously set in operation, caus- 
ing the repeaters to duplicate 
the master compass readin 


g. 
The Pioneer* Gyro Flux Gate Com- 
pass System is an important member 
of ‘The Invisible Crew’’ of precision 
equipment which more than 30 Ben- 
dix plants are speeding to world bat- 
tle tronts. Eclipse-Pioneer Division, 
Teterboro, New Jersey. 













WE’VE DONE IT AGAIN! 


N LINE WITH our tradition of giv- 
I ing the latest and the best to 
Perch Pilots, we have scooped the 
world—maybe the universe !—to bring 
you the Al-Flutter line of Prefabri- 
cated New Year Resolutions, 

No fuss, no trouble—simply check 
any 5 of the following 5 promises: 


YOU GETAN UNCONDITIONALLY GUARANTEED 
HAPPY NEW YEAR WITH EACH SET/ 





01. I will buy an extra War Band. 

(2. I will give some more blood. 

(13. I will use Gulfpride Oil. 

(J 4. Iwill use Gulf Aviation Gasoline. 

(5.1 will remember that 70% of 
airplane accidents are caused by 
stalling out of a low turn. 


Major Al Willams, 


Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


BRAINTWISTER 


A mess officer in North Africa got a bill 
from the local butcher for “‘meat and 
fowl with 36 heads and 100 feet.”” He 
finally was able to figure how many ani- 
mals and how many birds this strange 
itemization represented. 
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The question is, can you? 
If you can’t, we'll send you the answer 
for a post card, 


MAYBE IT WAS ONE BIRD wiTH 39 HEADS 
AND ONE ANIMAL WITH 9@ FEET / 





55 INCHES—2200 HORSES 


As the crow flies, 55 inches is a minor 
distance. 

In fact, you can stretch your hands 
that far apart. Nevertheless, airplane en- 
gine makers were able to cram 575 horse- 
power into an engine only 55 inches in 
diameter, way back in 1927. 

Today, engines are being built that 
deliver 2200 horsepower . . . and they're 
still 55 inches in diameter! That speaks 
pretty highly for the skill and ability of 
the engine makers, doesn’t it? 


| PERSONALLY PREFER My 7 BUTIER- 
FLIES-ON—A-TREADMILL! 





But did you ever consider the skill and 
ability required to perfect a lubricant that 
could take the stupendous punishment of 
such an engine? We mention that be- 
cause we're pretty proud of our labora- 
tory men. 
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We're proud of their technique of re. 
fining a lubricating oil from crudes — and 
then refining it some more! They call this 
technique the Alchlor Process. We call 
the oil Gulfpride. 

And because the extra refining step 
gets extra sludge-makers and carbon. 
formers out of Gulfpride . . . Gulfpride 
gives extra protection—even to engines 
of 2200 hp. 


246,000,000 POUNDS OF 
RUBBER—COMING UP! 


24 months ago, Gulf and four other 
petroleum companies had an idea. 


Today, that idea is a multimillion dollar 
butadiene plant which covers 314 acres 
and will make enough butadiene to give 
America 246,000,000 pounds of synthetic 
rubber a year! 


“THEY CALL IT THE NECHES BUTANE. 
PRODUCTS Co. AND OILMEN ty : 
DESIGNED, BUILT, 

AND oPeRate ft/ 






This incredible production record is 
an example of how industrial teamwork 
is solving our war problems almost as 
fast as they come up. And it’s also an 
example of the amazing range and di- 
versification of Gulf’s war activities. 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
) AVIATION 
‘/ PRODUCTS 


OIL IS AMMUNITION—USE IT WISELY 








WITH A STRANGE SHIP, 
FAMILIARIZE YOURSELF WITH 
THE FUEL CONSUMPTION OF THE: 











ENGINE AT VARIOUS OUTPUTS, 
AND ALWAYS PROVIDE AMPLE 
MARGIN FOR SAFETY:--- 














ESPECIALLY WHEN THE 
WEATHER (5 APT TO BE STICKY- 
AND REGARDLESS OF WEATHER.” 





BE SURE TO USE THAT 
GOOD GULF 
VIATION GASOLINE 


A AN 
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To buy Peace sooner... buy more 
War Bonds than you ever 
thought you could! 
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Sign of another headache for the Axis 


ON’T THINK that America’s job 
D against Japan and Germany is 
now almost done. The Axis fights with 
undiminished fury. 

More. The Axis still has abundant 
matériel. For enormous Axis stores 
of planes and other battle gear have 
accumulated during five years of their 
own all-out production. 

To help overwhelm such enemies, 
the U.S. air industry faces a job of 
production that is titanic—far beyond 
the resources of any other people on 
this earth. It must create greater and 
ever greater air might. It must drive 





ahead night and day toward an air 
power never before dreamed of. 

The Northrop group of airplane 
designers and builders shares in this 
all-consuming task. To the job they 
bring not only the skills of production 
but a forward looking concept in aero- 
dynamic design. 

The warplanes devised and being 
produced by the Northrop group w’ll 
speak for themselves in the skies of 
battle. And as they speak, the Northrop 
group will be working on—creating 
and testing the still more deadly 
Northrop aircraft to come. 


NORTHROP Aircratt, Inc. 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 




















Smithsonian Institution enshrines 
famed Northrop “Gamma” 


The Northrop group draws upon 
the same “know-how” that created 
the Northrop “Gamma”. The air- 
plane pictured is the one flown by 
Explorer Lincoln Ellsworth over 
the Antarctic, and is now in the 
Smithsonian Institution. Aerody- 
namically in advance of its time, the 
Gamma, built in 1933, pioneered 
the use of split trailing edge flaps 
now widely used on American mil- 
itary and transport aircraft. The 
Gammas were the first airplanes 
to be used as attack bombers. 
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ARMY’S AMPHIBIOUS 
TRANSPORT 


for troops, ordnance, supplies and 





for the evacuation of wounded 








EDO 
AWPHUHIBIOUS 
FLOATS built for the needs of 


with retractable wheels AIR-SEA-LAND WARFARE 


An Edo achievement _— Developed by Edo engineers, these giant twin floats, equipped with 


retractable wheels for operation from beaches and landing fields, represent a notable war-time advance 





in the design of seaplane float gear. 
EDO AIRCRAFT CORPORATION, 414 SECOND STREET, COLLEGE POINT, L. I., N. Y. 


Photographs show the Douglas C-47 “Skytrain” on Edo Model 78 Amphibious Float Gear. 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 
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shines ay acu x ALONG THE PANAGRA ROUTE 
orn” @: eee is located AAC transmitting equipment 
—_ . at approximately 30 different points in 
Colombia, Ecuador, Peru, Chile, Bolivia 
and Argentina—forming the nucleus of 
the radio navigation and communica- 

tions system. 

Panagra is today primarily devoting 
its personnel and facilities to mainte- 
mance of aerial lifelines between the 
Americas, across which are speeding 
men, mail and materials vital to the suc- 
cess of the democratic war efforts. 


5 \ 
_ CHICLAYO'N. - 


DDAY, the skill and ex- 
ience of the AAC Elec- 
nics and Hydraulic Di- 
ions are devoted to serv- 
a fighting America. 
pbwever, AAC engineers 
planning ahead for the 
at peacetime future 
en new and improved 
C products will be ready 
meet postwar needs. 


ight) Type 500 Trans- © 
ter as designed by AAC 
> Panagra. Consists of 
ilti-channel transmitting 
uipment, 1,000 watts 
ch channel. Two chan- 
Is may be operated simul- 
1eously. Telephone and 
egraph transmission. Fre- 
ency range 250-550 KC 


d 1500-12000 KC. se 
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Burbank, Calif. Kansas 
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AIRCRAFT EQUIPMENT + HYDRAULICS « ELECTRONICS 


RAN SNILETERS 


AND OTHER COMMUNICATIONS EQUIPMENT 


Dependable Operation Of Airlines And 
Various Communication Services 


Today, AAC transmitters and other AAC communications equipment play a 

vital part in dependable operation of warplanes on the fighting fronts, as well 
as airlines serving the war-busy Americans on the home fronts. 

AAC Electronics Division has won distinctive leadership as one of the 
country’s large producers of radio transmitting and receiving equipment. One 
outstanding example of AAC communications engineering is the equipment de- 
signed and built to meet the specified needs of Pan American-Grace Airways, Inc. 
Consisting of a multi-channel 1,000 watt transmitter, this equipment is used by 
Panagra for radio homing and communication purposes. It represents one of a 
complete line of transmitting equipment for use by airlines or services having 
similar communication needs. 

At the present time practically all AAC facilities are devoted to war produc- 
tion. However, your inquiries are welcomed now for commercial equipment which 
can be supplied in limited quantities if adequate priority ratings are available. 

AAC products in transport planes, cargo carriers, troop ships, bombers . 
airport traffic net, police or other services where communications are crucial, can 
be depended upon as expertly engineered and built to the most efficient perform- 
ance standards. 


Products of LLECTRONICS DIVISION 
TRANSMITTERS « AIRCRAFT & TANK ANTENNAS ¢ QUARTZ CRYSTALS * RADIO TEST EQUIPMENT 


(Below) Panagra airliner delivers important 
cargo of mail and passengers. 


City, Kans. New York. N. Y. Cable Address: AACPRO 
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FLYING 


With a thundering roar the Navy’s Corsair fairly leaps 
off the carrier. Two thousand horsepower is the rea- 
son — plus twenty-six years of experience in design- 
ing first-line warplanes for America’s fighting forces. 


CHANGE VOUGHT AIRCRAFT 


Stratford, Connecticut 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 


February, 1944 








Now and for the 
duration manufacturing by 
appointment to His Excellency 
Johnny Skytrooper, STANPAR 
in the peace to be won will be 
manufacturing personal items 
by appointment to Their Ex- 
cellencies Mr. and Mrs. Free 
Citizens of the World. 

To hasten that day 


BUY MORE WAR BONDS 


COURTESY DOUGLAS AIRCRAFT 


By Appointment to His Excellency, 


Johnny Skytrooper, U.S. A. 


“Geronimo, look out below” . . . and Johnny Skytrooper hits 
his chute to spearhead Allied attacks on every front. As one of the 
largest chute producing organizations in America, the men and 
women of Standard Parachute Corporation proudly and diligently 
back the paratroop attack with a prodigious output of “parachutes 


with a pedigree.” 






He 


STANDARD PARACHUTE CORPORATION SAN DIEGO, CALIFORNIA, U.S. A. 
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The Stars—always the wonder of the human race—have more than ever becorhe a guide 
and a savior to man in this War, though they are largely eclipsed in our thoughts by the 
sciences of the Earth and the Air. 


Celestial navigation—for centuries the guiding protection of mariners—is now guiding our 
Bombers and Air Transports over thousands of miles of trackless ocean and uncharted 
wilderness, day and night, with uncanny accuracy. 


Thorough training in the science of the Heavens is as important to our long-range Air Naviga- 
tors as their training in the use of compass, radio and instruments. Like the Pilots who fly them, 
these navigators receive much of their air training behind reliable engines built by Jacobs. 
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POTTSTOWN. PENNSYLVANIA, 








February, 1944 


FLYING 


CONFUSING...ISNT IT ? 


This is not one of those “I-forgot-to-take- 
the-cover-off-the-lens boners.” It is a 
factual illustration of a glider-borne 


infantry attack somewhere behind the . 


enemy’s darkened lines. 

If it seems confusing to you—just think 
how confusing it must seem to the oppo- 
sition. Seeing nothing. Hearing nothing. 
Then... curtains! 

That’s the way these glider troops 
work—in the dark. But it is not the way 
the WACO engineers who designed these 
gliders work. For, in the performance of 
these craft and the long line of com- 
fortable, dependable, easy-to-fly WAco 


planes which preceded them, there is 
an overwhelming evidence of WACO’s 
crystal-clear vision. 

Right now, this vision is paying divi- 
dends in victories. But tomorrow its divi- 
dends will be in the shape of better planes 
and better flying. THE WACO AIRCRAFT 
CoMPANY, Troy, Ohio, U. S. A. 


ALL ARMY CARGO-TRANSPORT GLIDERS ARE WA 
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Over hills and rolling valleys, these 
Beechcraft AT-11 bombing trainers 
carry Out a mission. Their crews are 
preparing themselves for a rugged job 
— flying bigger bombers over Axis tar- 
gets. How well they do that job depends 
greatly on their training ...and as com- 
bat results testify, American airmen are 
superbly trained. Bombardiers, pilots, 
and navigators, more often than not, 
perfect their skills in Beechcrafts. . , 
The record of these Beechcrafts, in the 
gruelling grind of military training 
service, reaffirms the reputation earned 
by their commercial prototypes in pre- 
war service from Aklavik to Little 
America —a reputation for doing effi- 
ciently and capably any job assigned 
to them, no matter how rugged that 
job might be. 

















Beech Aircraft 
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S&eECrcr aArTsS ARE DOING THEIR PART Wrirenwrra, KANSAS, Gg. 3. 














Fortresses over Bolzano, Italy, 
to bomb city's railroad yards. 


By Brig. Gen. 


HENRY J. REILLY, 
O.R.C. 


A distinguished military analyst charges that, even in 


battle, we disperse.our air power on widespread targets 


instead of concentrating it in support of ground troops. 


used to its fullest extent today to bring 

about the unconditional surrender of 
our enemies which President Roosevelt 
has demanded? 

The answer is: NO! 

This is shown clearly by the course of 
the war—particularly the military events 
of the past year. 

During that year our aviation has 
reached a strength probably greater than 
that of the air forces of any other country. 
If that aviation had been used to its max- 
imum power from the military viewpoint 
of concentration on vital areas one at a 
time instead of being dispersed through 


I" THE great power of aviation being 


attacks on numerous areas at the same 
time, more than a year after we landed 
in Africa: 

Italy would not still be largely in Ger- 
man hands. 

Russia would not have fought through 
the great campaigns of the past year 
without decisive help. 

The Balkans could have been invaded. 

Germany would not have had the time 
to complete her seacoast defenses from 
Norway to Spain, to finish a defense line 
facing Russia, to offset the disturbances 
in the Balkans caused by the surrender 
or dispersal of the Italian divisions, and 
to prepare a defense of northern Italy. 
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Holding a central position, the Germans can concentrate their planes on any front, which Allies can do only with difficulty. 


As a consequence, the recent Moscow 
conference would have been able to make 
plans for an immediate final attack on 
Germany in the way that Marshal Foch, 
General Pershing, Marshal Petain and 
Marshal Haig made their plans in the late 
summer of 1918 for the final attack 
which began September 25 and 26 of that 
year and led to the armistice on Novem- 
ber 11. 

All these are consequences of not mak- 
ing the proper use of air power to speed 
the advance against our enemies. While 
boasting that “time” is on our side and 
against our enemies, we have allowed 
them sufficient time to prepare them- 





selves against decisive blows still many 
months in the future. 

It is essential, unless the war be dragged 
out at tremendous cost in lives and treas- 
ure, that the maximum use be made of 
our military forces—including aviation— 
to bring victory as quickly as possible. 

The issue as to how our air force is to 
be used is simple and clear: Do we con- 
tinue to follow the theories of Douhet or 
do we adopt the theories of Napoleon and 
other great military leaders? 

Douhet held, in essence, that a country 
could be so smashed up by the wonderful 
powers of aviation that it could not wage 
war. 


Napoleon and every other military 
leader in the past won by defeating the 
enemy’s armed forces in battle, for with 
their defeat everything else falls. 

The followers of Douhet claim that 
aviation is something entirely new; that 
Napoleon and his followers knew nothing 
about it and their principles of warfare 
cannot apply. They ignore the fact that 
aviation is only a new method of carry- 
ing weapons, the principles of which are 
not new. Aviation is handled by the same 
kind of human beings that fought wars 
when only the ground and the surface 
of the sea could be used as battlefields. 

One of the claims of Douhet and his 
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Streaming trails of vapor, Fortresses drone toward Bremen. 


disciples has always been that much time 
could be saved by carrying out their 
theories of the use of air power. 

The followers of Napoleon say: “In 
aviation we have a wonderful new mili- 
tary force. By adding its powers to the 
military powers of ground and sea forces 
we can bring a much greater armament 
to bear on the armed forces of our ene- 
mies. “Thus, through aviation, we can 
insure their decisive defeat much more 
quickly than was formerly true.” 

The Douhetites do not answer this 
argument. They avoid meeting it by 
changing the subject and claiming that 
the followers of Napoleon are trying to 
make aviation subordinate to ground and 
sea forces and thus prevent its being used 
to its maximum military capacity. Ground 
troops “do not understand” aviation, they 
say, and cannot use it us it should be 
used. 

It is time to meet this argument now 
because the war is nearing a critical stage 
where following Douhet can conceivably 
bring us to military disaster. 

Douhet predicted the present war. He 
also predicted that German aviation 
would knock France out in two days. 

Actually, with overwhelming strength 
on ground and in the air, it took Ger- 
many 40-odd days to put France out. 

And Germany accomplished this, not, 
as was so widely proclaimed by our ama- 
teur strategists, with 200,000 German ath- 
letes manning tanks and planes, but with 
a total of more than 200 divisions, only 
nine of which were panzer armored divi- 
sions, improperly called tank divisions. A 
few more of the 200 were motorized divi- 
sions in which the infantry rode in trucks. 





The rest were divisions in which the in- 
fantry marched on foot carrying its own 
packs and rifles. Except for the anti- 
tank and antiaircraft guns the artillery 
was horse-drawn. 

German aviation did not follow Dou- 
het’s theory in the Battle of France. Its 
primary function was to support the 
troops in all ground fighting and help 
them forward. In the preliminary stages 
the German planes bombed lines of com- 





Youngest infantry brigade commander 
in the AEF, ex-editor of the Army and 
Navy Journal, General Reilly supported 
= Mitchell on many points, disagreed 
with him on others. The general does not 
oppose strategic bombing but believes 
decision can only be brought about by 
tactical use of air in support of ground 
troops against enemy armies. While FLY- 
ING believes that strategic bombing can 
be decisive as the principal phase of 
operation, it nevertheless feels that 
General Reilly's views should be heard 
respectfully. The Editor. 











munications and—above all—the airfields, 
not only to destroy the air facilities but 
the planes caught on the ground. During 
the battles they helped the artillery by 
bombing all the artillery targets. They 
helped infantry and tanks by heavy 
bombing of all enemy infantry, tanks and 
machine guns, and by dive-bombing spe- 
cific military targets. They never limited 
themselves to bombing the rear areas 
back of the battlefields, and during the 
actual battles they came to the direct 
support of the troops. The author has 
voluminous data gathered in France prov- 
ing this to be their method. 





The author would use even these bombers to support ground troops. 


Today there is no evidence that the 
Germans are changing their plan of air- 
ground forces operating together under 
one~command. Their failure to follow 
Douhet has led to the general belief 
among the Allies (how often have you 
heard this statement?) that “the Ger- 
mans do not understand air power.” 

All this statement really means is that 
the Douhetites disagree with the Ger- 
mans’ use of aviation. If so, they must 
also disagree with the Russians because 
the Russians are using aviation much like 
the Germans—concentrating it in direct 
support of their ground forces. 

The German victories were obtained 
by using all their armed forces on the 
ground and in the air concentrated in a 
combined attack upon the ground and 
air armed forces of their enemy. 

Throughout military history the great- 
est problem military leaders have had to 
meet has been the rapid concentration of 
their forces within a vital area. This is 
true because the concentration of over- 
whelming military force on an enemy is 
the surest and quickest way to defeat 
him decisively. 

It has always been true, first, in strate- 
gic movements, to get the greatest mili- 
tary force into battle; and second, of 
tactics in battle to bring about an over- 
whelming blow on some part of the en- 
emy’s forces. 

Before the invention of firearms, the 
answer to both the strategical and tacti- 
cal concentration of force was manpower. 
With the development of firearms, the 
day began when tactical flexibility—that 
is, flexibility in battle—did not depend 

(Continued on page 86) 
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By WILLIAM BARRY 
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Latin American student pilots line up before training hangar. The third group of such pilots will start training in spring. 


U. S. aviation practices will be carried to Central and South 


American countries by new group of trainees nearing graduation. 


HE overworked term “good neighbor” 

is being given real meaning by an 

Inter-American aviation training pro- 
gram, now about to enroll its third year’s 
quota of students. 

This spring 119 young men from the 
other Americas will be given the oppor- 
tunity to come to the United States and 
qualify as pilots, aviation mechanics or 
aeronautical technicians. 

They will succeed the 110 aviation stu- 
dents from South and Central America 
currently training here, who in turn fol- 
lowed a group of 484 brought to this 
country by the United States Govern- 
ment starting in December, 1941. 

The Inter-American aviation training 
program is conducted by the Civil Aero- 
nautics Administration, with funds from 
the Defense Supplies Corporation and 
the Department of State. 

The program aims primarily to pro- 
vide American hemisphere personnel for 
aviation in the Americas. Until 1940, 
aviation in many South and Central 
American countries was under strong 


Axis influence. New blood was needed 
not only for replacements when this in- 
fluence was wiped out, but to be ready 
for the inevitable expansion of air service 
to the south in war and post-war opera- 
tions. The success of the program in this 
respect is attested by letters reaching 
the CAA from graduates of the first 
classes. 

Most of the Brazilian trainees are in 
the military forces of their country, now 
that it is an active participant in the 
United Nations war effort. 

A total of 340 have returned home, 
many being employed in the civil avia- 
tion of their own countries. Twenty-two 
of the original trainees are staying on in 
this country as instructors for their fel- 
low citizens in subsequent programs, 
while 92 remain here to gain additional 
practical training through paid employ- 
ment in aviation. 

Although plans for Inter-American 
training in the United States have been 
projected for 1945, the long-range goal 
is to enable the other American repub- 


lics to establish their own training facili- 
ties, and a start in this direction already 
has been made by Mexico. 

All Inter-American pilot trainees are 
given courses to qualify them for an in- 
structor’s rating as well as a commercial 
pilot’s certificate with instrument rating. 
Thus equipped, Mexican graduates of 
the program now are being employed as 
instructors at two new elementary flight 
training centers in their own country, 
located at Puebla and Aguas Caliente. 
The Puebla center already has gradu- 
ated several classes, the first of which 
went on to Purdue University for secon- 
dary flight training in the CAA program. 
The airplanes used are 20 Interstate 
Cadets, furnished under Lend-Lease ar- 
rangements. Three CAA experts, headed 
by O. K. Haley, act as consultants to the 
Mexican government in supervising the 
program. 

As assurance that Inter-American 
trainees will put their knowledge to the 
intended use, a condition for award of 

(Continued on page 155) 
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The long-range U. S. goal is to enable other American republics to establish their own training programs. All 
these pilots are receiving training to qualify them for an instructor's rating as well as a commercial certificate. 


William Rivas Vargas, son of Nicaraguan 
air chief, trains as instructor mechanic. 


Latin American trainees at Henson Flying Service, Hagerstown, Md., busy with home- 


work. 


Two thousand instruction hours for mechanics are crowded into one-year course. 








At Laguna Beach, this shop set up in a va- 
cant garage fabricates electrical harnesses. 


‘FEEDE 


HOW a west coast aircraft manufac- 

turer a way to recruit 1,700 new work- 

ers without touching the already con- 
gested housing and transportation facili- 
ties of his own harassed community, and 
he'll probably install you as an executive 
vice president in charge of pulling-rab- 
bits-out-of-hats. 

But all you need do is point to the now- 
famed “feeder shop” plan of Consolidated 
Vultee Aircraft Corp., celebrating in De- 
cember the first anniversary of a highly 
successful existence in which has been 
proved that if you can’t bring the Moham- 
med of labor to the mountain of manu- 
facturing, the reverse process is quite 
possible. 

Last winter, when the onetime tremen- 
dous flood of job applicants to meet nor- 
mal turnover plus the need for expand- 
ing payrolls began to dwindle alarming- 
ly, Convair officials looked beyond the 
“dead-end” street that San Diego, in the 
southwesternmost corner of the United 
States, represents in the national labor 
market. 

Their thoughts flicked into the over- 
looked by-ways—the small rural com- 
munities which war production seemed 





to have passed by—and they had hunches 
subsequently confirmed by on-the-spot 
surveys. These hunches were: 

(1) Plenty of labor, especially women 
now idle, ought to be available in resort 
centers and the pleasant little towns 
sprinkled through southern California’s 
great citrus belt. 

(2) Ready-made shop space, vacant as 
result of the blitzing into oblivion by 
priorities of many a garage, store and 
small manufacturing establishment, could 
be located. 

Why not set up our own shops in these 
communities to help the parent plants in 
San Diego meet continually increasing 
production demands of the Army and 
Navy? asked C. W. Perelle, Convair vice 
president in charge of manufacturing. 

The answer today is the full-throated 
chorus of 11 feeder shops in full opera- 
tion, with 1,700 workers—90 per cent of 
whom are women. They’re located in 
places where the city fathers would have 
flung up their arms in horror, during pre- 
war days, at the very thought of a fac- 
tory in their midst. 

Places, for instance, like Laguna Beach, 
the Riviera of southern California, an art- 
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By setting up shops in small towns of the 
California hinterland, Consolidated Vultee 


found 1,700 efficient new aircraft workers. 


R’ FACTORIES 


ist’s colony, a playground for vacation- 
ers and a retreat for the yacht-and- 
chateau gentry. Or Coronado, a spot 
where one could meditate peacefully 
while lolling at the edge of the Pacific 
surf. 

But these are the very towns that have 
plunged with vigor into the chance to 
help build bombers. 

Today the network of feeder shops also 
extends through Santa Ana, the citrus 
empire capital, headquarters of the sys- 
tem and site of three shops; Anaheim and 
Placentia, also in Orange County; Hunt- 
ington Beach, another seashore resort; 
Pasadena, the roosting place for Los An- 
geles’ millionaires; Banning, a desert 
foothill town near famed Palm Springs; 
and Riverside, another citrus citadel. 

In “ghost buildings” where previous 
businesses had failed (Pasadena, the ex- 
ception, converted its indoor badminton 
club into a feeder shop), a unique indus- 
trial army is producing Liberator and 
Catalina bulkheads; plexiglas enclosures; 
upholstering for plane interiors and seat 
pads, motor covers; sheet metal sub-as- 
semblies; electrical harnesses; emergency 
maintenance kits and hydraulic tubing. 
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Mrs. John H. Towers, wife of the vice 
admiral, is a loyal worker at Coronado. 


And at Coronado, in an all-women shop, 
rivets swept up by the thousands from 
assembly line floors are salvaged, sepa- 
rated into various sizes and sent back to 
San Diego for another chance. 

Herbert Bowling, Convair works man- 
ager, declares that the feeder shops al- 
ready have made possible complete re- 
moval from the hard-pressed San Diego 
plants of the plastics department, where 
plexiglas, arriving in sheets, is formed 
over molds into correct shapes, and pol- 
ished. The electric bench department has 
been reduced by 80 per cent at the home 
plants. Eighty-five per cent of the up- 
holstery for Convair bombers produced 
by the San Diego division comes from 
the feeder shops. 

And enough floor space has been saved 
to add, in effect, another huge factory 
building to the array in San Diego. Vacan- 
cies left when equipment was moved 
from San Diego to a feeder shop were 
promptly utilized by other departments 
which had been crying for more room 
to speed up their own output. Workers 
who “lost” their machinery in San Diego 
were moved to other operations that re- 
quired additional help. 

Work moved to a feeder shop was of a 
relatively simple nature, and the towns- 
folk, most of whom had never been in- 
side a factory before, learned quickly, 
serving a short apprenticeship at regular 
pay right on the job. 

The workers, many of them middle- 
aged women, not only became adept at 
their tasks rapidly, but they pitched into 
the jobs with such patriotic fervor that 
wnits are being turned out in these coun- 
try towns at a greater speed in many 
eases than at the home plant, according 
to Bowling. 

Time studies have further shown that 
the company-controlled feeder shops (as 
a whole) enjoy an extremely favorable 
comparison with experienced subcontrac- 
tors who have been producing the same 
article for many months. Personal super- 
vision from the San Diego plant and con- 
formity to the same production regula- 
tions and standards are responsible, Con- 
vair officials believe. 

“We rarely have to re-work parts that 
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The Coronado (Cal.) feeder shop is devoted to sorting the hundreds of thou- 
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sands of rivets swept up from Consolidated Vultee factory floors in San Diego. 


come to us from the feeder shops,” they 
say. 

None of the shops is more than 130 
miles from San Diego, and in the scheme 
of centralized control raw materials are 
shipped from San Diego to a warehouse 
in Santa Ana, about 100 miles away, then 
shutt'ed to the various shops. Into the 
warehouse also go finished parts and sub- 
assemblies for the return trip to San 
Diego and a place on the assembly line, 
with arrival figured almost to the minute. 

Two days are allowed above the shop 
production schedules for this smoothly 
flowing transportation system, and Con- 
vair officials, controlling the entire activi- 


ty, don’t have to tear their hair over the 
vagaries of some sub-contractors who oc- 
casionally may have trouble delivering 
on time. 

One of the attractive features of the 
feeder shops has been the relatively small 
expense required to establish them. “Du- 
ration” leases usually were arranged and 
the tools, already in Convair’s possession, 
simply have been shifted from San Diego. 
Procurement of heavy machine tooling 
was not necessary, because the feeder 
shops concentrate on small assemblies 
which can be produced with riveting 
hammers, electric drills, insulation strip- 

(Continued on page 96) 


Girls working on an electrical harness board at the Laguna Beach feeder shop. 
Ninety per cent of the |,700 workers found in the feeder factories are women. 
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With Jap aircraft approaching, chalk message is flashed to pilot on take-off, 
giving directions to nearest friendly shore base in case carrier should be sunk. 
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Under attack, the carrier's officers crouch low beh 


ind their shields. Deck is littered with shell casings from five-inch guns. 





N Armistice Day, November 11, a task force of U. S. 
carriers joined with land-based Allied bombers for a 
large scale attack on the harbor of Rabaul, New Britain. 
Aboard one of the carriers was FLyInc’s photographer, W 
Eugene Smith, who took the pictures on these pages. 
The carriers were in the process of launching a second 
attack when the Japs struck. Thirty-three Jap planes in 
formation attacked the ship carrying Smith but were so 
completely broken up by carrier-based fighters that only 
four or five planes got through to launch their bombs. Hellcat lands after first raid. The plane in air was waved 
Four bombs were near misses, two on each side. In its off for new try. Rest of squadron approaches at upper right. 


first combat the carrier downed 48 Jap planes, lost four. 
» 


Near miss by bomb [probably 500-pounder) of stick that strad- 
dled the carrier. Planes on deck are Avenger torpedo bombers. 
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After morning raid a Hellcat crashed through cable barrier 
but pilot, securely held by shoulder straps, was unhurt. 
Below, crew mops up gas and oil, repairs the deck. 





Unloading a 105-mm. howitzer from a 


bomber during New Guinea campaign. 


° 


Sa GS a a Le : : fad a 


Air War's Test Tube 


By GEORGE JOHNSTON 


Australian War Correspondent 





War in the southwest Pacific battle laboratory has proved 


beyond dispute that the formula for victory is air power. 


world could go to the Southwest Pa- 

cific front and become completely 
and fanatically air-minded within a 
week. For out there all power is based 
upon air power. Warships, even whole 
armies of khaki-clad American and Aus- 
tralian soldiers, are so utterly dependent 
on the little black specks that arrowhead 
through the Papuan sky that all fighting 
strength for attack or defense is limited 
by the number and efficiency of the 
combat aircraft that form the air um- 
brella. Without them any naval or 
military movement is impossible. 

For 10 out of 15 months of the South- 
west Pacific war I watched the great 
battle for command of the New Guinea 
skies from the battle area itself. For the 


Tre least air-minded person in the 


balance of the time I watched, less anx- 
iously, from mainland headquarters. And 
I have seen the development of a cam- 
paign that has many aspects unique by 
the standards of other theaters in this 
second World War. 





I saw new methods of employing air- 
craft—methods for which the aircraft 
had never been designed but which 
were carried out on the basis of: “If 
it works, then go ahead; if not, then 
try something else.” I saw new concep- 
tions of the use of air power in support 
of fighting armies. I saw quality achieve 
victory over quantity. I saw a chunky 
Nova Scotian-born American, Lieut. Gen. 
George Kenney, build the Fifth Ameri- 
can Air Force into one of the most mag- 
nificent air fighting organizations in the 
world. 

Altogether the Southwest Pacific front 
has employed 19 main types of air- 
craft in combat areas since January 23, 
1942, when the great struggle really be- 
gan with the conquest of Rabaul by a 
Japanese task force which employed 
warships, 17,000 troops and an estimated 
200 aircraft against a garrison that had 
no naval support, five serviceable air- 
craft and 1,400 troops. The garrison fell 
after a brief but bloody struggle and 





Japan was able to consolidate in Rabaul 
a major air base that has since become 
the whole key to Japanese operations in 
the Southwest Pacific. 

Australia, fighting alone at that time, 
had as its air strength a handful of 
Wirraways (actually advanced train- 
er aircraft which were thrown in as 
fighters!) and a few Lockheed Hudson 
medium bombers and Consolidated Cata- 
lina flying boats. Since then both Amer- 
ica and Great Britain have sent out 
squadrons of hard-hitting aircraft. In the 
whole campaign the 19 types of aircraft 
employed in combat areas have been: 

HEAvy BOMBERS: Boeing Flying For- 
tresses and Consolidated Liberators; ME- 
DIUM BOMBERS: Consolidated Cata- 
linas, North American Mitchells, Martin 
Marauders, Lockheed Hudsons; TOR 
PEDO BOMBER: Bristol Beauforts (Aus- 
tralian-made); DIVE BOMBERS: Douglas 
Dauntlesses, Vultee Vengeances; LIGHT 
OR ATTACK BOMBERS: Bristol Beau- 
fighters (British), Douglas Havocs; 
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FIGHTERS: Lockheed Lightnings, Bell 
Airacobras, Curtiss Warhawks, Super- 


marine Spitfires (British); LIAISON: 
Virraways (Australian); TRANSPORTS: 


Douglas DC-3’s and Lockheed Lodestars 
and Electras. 

Because of the toughness of the battle 
and the limitation on types, some of the 
planes had to be used for various pur- 
poses. Lockheed Hudsons, for instance, 
were used as medium bombers, daylight 
reconnaissance planes and as_ supply 
transports in their spare time. Wirra- 


tabaul ways, although actually training planes, 
ecome were first used as pursuits and later as 
ons in artillery spotters, because there was 
nothing else to use! Catalinas, slow and 

time, cumbersome, were not only employed 
ful of for general sea reconnaissance but were 
train- used—and are still used—extensively as 
in as night bombers and actually on some oc- 
‘udson casions as dive-bombers! Beauforts car- 
Cata- ried torpedoes or bombs, depending on 
Amer- the target, and filled in with ocean recon- 
it out naissance and convoy escort. Fortresses, 
In the built as high-level bombers, were em- 
ircraft ployed as low-altitude attack planes, 
een: general reconnaissance machines and 
| For- even as freight planes. In addition to 
'¢: ME- their work as fighters, Lightnings carried 
Cata- out important photographic reconnais- 
Martin sance and, like Warhawks and Airaco- 
TOR- bras, were used on occasions as dive- 
(Aus- bombers. The Beaufighter, built as a 
ouglas night fighter, was used almost exclusively 
LIGHT as an attack plane. It was an air force 
Beau- in which improvisation and adaptation 


lavocs; played a major part. 
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Screened by low trees, Anzac troops bomb up Mitchell for raid on Japanese from advanced Australian operational base. 


Its force was centered on Port Mores- 
by, on the south coast of Papua, which 
General MacArthur had built up into 
the main operational base of the South- 
west Pacific. The Japanese, using Mit- 
subishi twin-engine naval bombers with 
navy Zeros as top cover, began bomb- 
ing Moresby in the first week of Feb- 
ruary, 1942. Our air defense consisted 
of five heavy antiaircraft guns, five Cata- 


Control of the air means destruction of 
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ligas and four Hudsons. It was some 
weeks before the first fighters arrived— 
a squadron of Warhawks manned by 
skilled pilots of the Royal Australian Air 
Force. 

Within a fortnight the Australian 
squadron was almost shot to ribbons but 
it had taken terrific toll of the enemy. 
The ratio of planes shot down was four 
to one in favor of the Australians de- 


Jap shipping and protection for our own. 
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spite overwhelming Japanese superiority 
in numbers. All that was left of the 
gallant 75 Squadron of the RAAF was 
withdrawn and the first United States 
pursuit squadron to go into action in 
New Guinea came up with a stronger 
force of Airacobras. 

The Americans were hampered by 
three factors. Despite cannon armament 
the Airacobra failed in performance at 
altitudes the Zeros selected for combat. 
The Americans were in combat for the 
first time in their lives. They met the 
Japanese navy flyers at a time when 
the Nips were riding the crest of the 
wave of numerical and tactical superior- 
ity. Martin Marauders, some of the 
world’s finest medium bombers, had ar- 
rived at Moresby, and a squadron of 
Flying Fortresses diverted from Java 
was operating out of Queensland and 
using Moresby to refuel and bomb-up. 

But over Moresby the Japanese had 
command of the air because of fighter 


interpreter listening in to the enemy 
raiders on their own frequency as they 
came in to make an attack—18 heavy 
naval bombers flying in two lozenge- 
shaped formations. The planes were 
nearing the target when the formation 
leader—a man called Yamajiro—gave 
final orders in cool, terse commands, 
then the grey bursts of our antiaircraft 
fire flowered among the silver specks of 
the Mitsubishis. The leading plane 
lurched and dropped. It seemed to hang 
motionless for a while and then plum- 
meted to earth trailing a great plume of 
oily smoke. 

“Yamajiro—he has gone!” an excited 
Japanese voice cried. 

There was an excited jabbering that 
was quite unintelligible. 

Our Airacobras struck at the formation. 
Three more bombers whirled down in 
flames. 

Again the excited pandemonium in 
which a voice could be heard saying 





Air transports like these Skytrains moved and supplied whole divisions in the 


Southwest Pacific, flew more than 1,000,000 tons over the Owen Stanley range. 


superiority. And over Rabaul, because 
of the extreme range, our bombers were 
forced to operate without any sort of 
fighter cover. The odds were very much 
against the infant Fifth Air Force and 
its allies of the Royal Australian Air 
Force. 

For two months they swapped 
punches. Then, quite inexplicably, the 
Japanese command in the Southwest 
Pacific was changed. The army took over 
from the Japanese navy. Army flyers of 
quite inferior caliber to the navy men 
tried to carry on the job of securing Jap- 
anese air domination. The change was so 
obvious that it was staggering. Bomber 
formations in the navy days had been 
perfectly flown and even when they 
were cut to ribbons by fighter intercep- 
tion or accurate antiaircraft fire they 
continued their job with unfaltering for- 
mation and winged away homeward, 
minus one-third of their strength, as if 
nothing untoward had happened. 

On one occasion we had a Japanese 





“Sato. It is Sato!” 

And then a quiet, slow Japanese voice 
came through the yammer: “Steady, 
men. Steady for Nippon!” And the 
formation moved ahead without the 
slightest faltering in its formation, 
dropped its bombs and roared away 
across the range. 

With the arrival of the Japanese army 
pilots, however, things were very differ- 
ent. Bomber formations, when attacked 
heavily, usually scattered. Zeros were 
reluctant to give combat to our planes, 
particularly to the Fortress which, with 
its bristling .50 calibers, had become the 
most invulnerable of all Allied aircraft 
in the Pacific. Japanese fighter pilots 
no longer strafed up and down Mores- 
by’s tracks at tree-top height in devas- 
tating and frightening sweeps. The 
young pilots of the Fifth Air Force saw 
their opportunity. They pushed every 
plane they had into the air, punched as 
hard as they could at the Japanese, 
smashed their morale, robbed them of 





numerical superiority and established an 
air domination by sheer courage and fly- 
ing skill. 

That air domination has remained in 


our hands. It has been our unbeatable 
trump card in campaigns by air, sea and 
land. It has been the greatest single 
factor contributing to the long string of 
victories scored by men in the South- 
west and South Pacific areas. It has been, 
until very recently, a qualitative rather 
than a quantitative superiority. It has 
been the supreme triumph of courage- 
ously employed air power, not only over 
sea power but in overcoming the various 
tangled problems of purely military op- 
erations in island warfare, in jungle 
fighting. 

Out of this great struggle for com- 
mand in the air has emerged, perhaps for 
the first time, the pattern of conquest 
for eventual victory against Japan. It 
will come when the weight of Allied 
production is added to the ascendancy 
over Japanese airmanship that we have 
won. It will come by employment of 
air power on a grand scale in the way 
in which it has been employed on a 
small scale in the tough battles of New 
Guinea—the use of three-level fighter 
screens, the employment of aircraft in 
various ways, the redesigning of arma- 
ment to meet special circumstances, and, 
above all, in the use of large numbers of 
escorted transport planes to remove all 
the logistical problems that have pre- 
viously hamstrung any large force at- 
tempting jungle penetration or island 
conquest. In the near future it might be 
possible to visualize armies thrown across 
great stretches of sea and supported and 
maintained entirely in action by air 
transports of the Constellation size. 

The one fact that has been proved be- 
yond all dispute in the desperate fight- 
ing in the Southwest Pacific has been 
that air power is the decisive factor. 
Where we have had air inferiority we 
have lost. Where we have had air dom- 
ination we have won. The whole war 
in the Pacific can be boiled down to terms 
as simple as that. 

Some of Japan’s best brigades of 
jungle fighters have been completely 
annihilated because they were denied 
support from the air against Allied 
troops which were thrown into action, 
fed, supplied and maintained entirely by 
air. Japan, using aviation with consum- 
mate skill and cunning in bringing off 
the great chain of Pacific victories in 
the first three months after Pearl Harbor, 
has lagged farther and farther behind 
ever since. 

Japan knows that air domination is 
the prerequisite to victory, that air in- 
feriority spells slow suffering and in- 
evitable defeat. She has learned a sorry 
lesson—too late. 

Campaigns in New Guinea and the 
adjacent islands of the Solomons have 
pushed her aims exactly nowhere, and 
for this resultless year of fighting she 
sacrificed something like 420 warships 
and merchantmen, nearly 3,000 first-line 
combat aircraft and an estimated 130,000 
troops. 

Within this broad general pattern of 
(Continued on page 126) 
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The Azores—2,400 miles east of New York and 1,260 miles west of Gibraltar—are a valuable anti-submarine patrol base. 


ATLANTIC 


Steppingstone 


By JOHN NORRIS 


New air bases in Azores aid the war today and pave 
way for greater aviation use of islands tomorrow. 


transatlantic flight and refueling sta- 

tion for the New York-to-Lisbon 
Clipper since 1939, may play still another 
important role in the development of 
world air transport. 

When Prime Minister Winston Church- 
ill announced some weeks ago that Portu- 
gal had ceded air and naval base sites in 
the mid-Atlantic islands to Britain, the 
move was hailed as a diplomatic victory 
in the war against the U-boats. 

Official statements and press comment 
emphasized that the bases would enable 
Allied planes and surface escort and 
patro] craft to cover the Atlantic sea 
lanes more thoroughly. Previously there 
had been a mid-ocean “blind spot” which 
land-based Allied bombers could not 
control adequately. Through this area 
ran the important military supply line 
from the United States to North Africa, 
the Venezuela-to-Britain oil tanker route, 
and the sea lanes from England to South 
Africa and South America. 

Small converted aircraft carriers were 
starting to fill this gap in our U-boat 
defenses when the British-Portuguese 
agreement was negotiated. One result of 
the action—not mentioned when it was 
announced—will be to free considerable 
numbers of these “baby flat-tops” to 
fight against the Japs in the Pacific. 

There will be still another and prob- 
ably even more far-reaching result of the 
agreement. Heretofore, the Azores have 
been a steppingstone for transatlantic 


[es Azores, steppingstone for the first 





seaplane transport only. They were a 
stopping point for the American Navy 
NC-4 flying boat which made the first 
airplane flight across the Atlantic in 1919. 
Pan American built a Clipper base in the 
islands before inaugurating the first 
regular North America to Europe airline 
four and one-half years ago. 

For all of their strategic geographical 
importance to transatlantic air travel, 
however, the Azores have been a rather 
unsatisfactory cross-the-ocean stepping- 
stone. The Clipper base on Fayal Island 
there has one bad defect. Landings 
within the breakwater off the town of 
Horta often are not possible due to wind 
conditions and the big flying boats must 
come down in the open sea outside. 

Rough seas prevail throughout the 


winter in the Azores and even five-foot 
waves make a seaplane landing danger- 
ous. Often the waves off Horta are as 
high as 20 feet and Clippers are some- 
times damaged in coming into the port. 
On occasion, Clipper passengers have 
been marooned there for a week or more 
due to sudden rising seas. Once Pan 
American had to pay the liner Rex some- 
thing like $20,000 to make a special stop 
and take off its marooned passengers. 
As a result, the Pan American planes 
often do not land there in winter. East- 
bound Clippers—aided by prevailing 
winter tail winds—then load up with gas 
at Bermuda for the 3,100-mile non-stop 
flight to Lisbon. This means that many 
fewer passengers can be carried than on 
(Continued on page 144) 
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transport pilot should have a liberal 

college education. A thorough ground 
school and flying course requires another 
four years, A few more years’ instruc- 
tion in instrument flying, a couple more 
as co-pilot, and—‘“hello, here I’m 35 and 
my eyes are failing!” No time has been 
allowed for training in celestial naviga- 
tion. By time-honored methods this in- 
struction would require another year or 
more. 

This perhaps puts too much color in 
the picture, yet the main features are 
correct. At the same time, it is abundant- 
ly clear that celestial navigation is neces- 
sary to future aviation. Our “out” from 
this dilemma is to so balance the train- 
ing of our pilots that they may be quali- 
fied in their 20’s for practical operation of 
aircraft, including instrument flying and 
celestial navigation. To do this requires 
the vigorous elimination of instruction 
not required in practice. 

Some will talk profoundly of “funda- 
mentals,” of the necessity to derive 
formulas and the importance of a knowl- 
edge of astronomy. Extra knowledge of 
any subject does no harm, yet few prac- 
tical celestial navigators could deduce the 
formulas they use—nor is it necessary. 
As for astronomy, it is a science in itself. 
What we need from astronomy is the 
ability to identify the sun, moon, four 
planets and about 55 stars, and to use 
their positions to find our own. 

We therefore select the methods and 
equipment we prefer and show how to 
use them with the simplest language we 
can muster. 

The equipment needed includes: 

(a) Aircraft sextant, Link averaging 
type 

(b) Accurate watch, preferably with 
second-setting feature 

(c) Air Almanac 

(d) H. O. 214 

(e) Line of Position Book 

(f) Star Altitude Curves 

(g) Navigation Note Book and Plot- 
ter 

(h) Illyne Star Chart 

Detailed instructions are furnished with 
each of these items and should be studied 
by the student. 

Use of equipment: 

(a) Instructor will give the students a 
practical demonstration on how to use 
the sextant—this, together with the de- 
scriptions furnished with the sextant, will 
enable the student to adjust and operate 
the instrument. 

(b) Any accurate timepiece may be 
used, but a correction for seconds must 
be made to an ordinary watch since the 
second hand cannot be set exactly. 
Therefore, a second-setting watch set to 
the exact second of Greenwich civil time 
is preferable. 

(c) The student should study the text 
in the Air Almanac and also note the run 
of the tables. Greenwich hour angle 
(GHA) and declination (dec. or d) are 
the data in the almanac most used by 
the navigator. The GHA and declina- 
tion of any celestial body determine the 
latitude and longitude on the earth of a 
point directly under the body. This is 
the geographical position (G. P.) of the 


J esnspor is a complex art. A skilled 


AIR NAVIGATION 


NOTE BOOK 


news 


Master these books and the use of these instruments and you have mastered 


the art of celestial navigation, which is the heart of long-range flying. 


The Elements o 


‘CELESTIAL’ 


By Lieut. Comm. P. V. H. WEEMS 


_A famous navigator outlines basic equipment and 


information necessary for celestial navigation. 


body. The G. P. of the sun, for example, 
travels west at a speed of 900’ of longitude 
per hour. The almanac tabulates the 
G. P. of all navigational bodies at suitable 
intervals. 

(d) H. O. 214 and/or 

(e) The Line of Position Book provide 
the means for converting the data taken 
from the sextant, watch and almanac 
into a “line of position.” A “line of posi- 
tion” is a line on the earth’s surface at 
some point along which the observer is 
located at the time of the observation. 
The intersection of two such “lines of 


position” will definitely fix the observer's) 
position on the earth. H. O. 214 is the 
easiest method, but a large volume is re- 
quired for each 10° band of latitud 
With slightly more work, the Line of Po# 
sition Book of 44 pages provides a stand 
ard method for all conditions. 

We now proceed to the work of com¢ 
puting and plotting the line of positiony 
At this point the student should read 
carefully the text in the chosen method 
whether H. O. 214 or the Line of Position 
Book, and he should also study the 

(Continued on page 99) 
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AVIATION 
a Lest Point 


By Col. GECRGE F. SCHLATTER 
Commanding Officer, Stewart Field, N. Y. 


Expanded USMA course requires at least five hours of 


flying for all cadets and 200 hours for cadet flyers. 


Stewart Field, West Point, N. Y., now 

completes the comprehensive educa- 
ion of United States Military Academy 
cadets in all phases of modern war. 

Familiarly known as the “Wings of 
West Point,” Stewart Field still is de- 

loping, and _ constructing, 

either currently nor during its first 
ear has this aviation school given evi- 
lence of growing pains. 

An integral part of the USMA, Stewart 
Field is located about 15 miles northwest 
of West Point near the city of Newburgh, 
N. Y., and occupies acreage formerly in- 
cluded in two local townships. 

Where less than two years ago farmers 
ran their furrows, planted their crops 


A BASIC-ADVANCED flying school at 


organizing 


and pruned their fruit trees, the AAF 
basic-advanced flying school now is turn- 
ing out flying officers—fiying officers not 
only learned in Air Forces’ lore but 
schooled in every field of warfare em- 
braced by the curriculum of the US. 
Military Academy. 

Under its first commandant, Col. John 
M. Weikert, Stewart Field was virtually 
completed, and under his successor (the 
author) the program is expanding and 
the necessary additional construction 
rapidly being concluded. 

Dedicated on August 25, 1942, while 
still in the turmoil of excavation, grad- 
ing and building, Stewart Field went into 
immediate operation and through all the 
station’s period of growth its primary 





Typical of the modern facilities at Stewart 





Cadets wear wings before graduation if 
they have completed their flying course. 


purpose—that of educating the USMA 
cadets in aviation—has not been checked 
or hampered. Flying instruction con- 
tinues, flying officers are graduated and 
flying in general has proceeded normally 
even though contractors’ heavy trucks, 
shovels and graders have been as numer- 
ous as planes on the airfield scene 
While the primary purpose of Stewart 
Field is the air training of West Point 
students who have been qualified as fly- 
ing officer material, Stewart Field now 
has taken additional aviation cadets to its 
wings. The newly arrived enlisted men 
are taking twin-engine advanced training. 


oT ee es 


Field is the Link Trainer division which teaches blind flying to West Pointers. 





Cadet T. E. McCabe, South Ordago, N. Y., 


figures mechanics problem on blackboard. 


Every moment counts in West Point instruction schedule. 


Larger than New York’s LaGuardia 
Field, Stewart Field will be able to ac- 
commodate the largest aircraft flown by 
the Army Air Forces. The landing area 
boasts four runways, three of them being 
more than 6,000 feet long. 

All cadets at West Point are not being 
educated to become flying officers. Those 
in the air cadet classes are the men who 
have elected flying as their specialized 
field and who have been found physi- 
cally fit for this training. However, all 
USMA cadets are required to fly for at 
least five hours as part of an air ob- 
servers’ course now included in their 
general curriculum. This flying, of 
course, is done at Stewart Field. 

The cadet flyers, however, follow an 
especially stiff routine when it is con- 
sidered that their air training is coupled 
with the rest of the academic require- 
ments at West Point. 

For example, a typical air cadet day 
includes: 
5:50 
6:00 


First call for reveille 
Reveille 
Breakfast 

7 Preparing room for 
inspection 

Class in military engineer- 
ing 

Study period 

Class in ordnance and gun- 
nery 

Dinner 

Bus to Stewart Field 


daily 
7:55- 9: 


9: 30-10: 
10: 40-12: 00 


12: 05-12: 45 
1:00- 1:45 


1:45- 4 Flying 
4:00- 5: Ground school 
5:15- 6: Bus to West Point 
6:20- 6:55 Supper 
Call to quarters for study 
periods 
10:00 Taps 
An alternate afternoon, when not fly- 
ing, finds the air cadet following this 
schedule: 
1:00- 2:00 
2:00- 3:00 
3:15- 4:30 
4:30- 6:20 
6. 20- 6:55 
7: 15-10: 00 


7:15-10: 00 


Study period 

Class in law or economics 

Class on unit administration 

Free time 

Supper 

Call to quarters for study 
periods 

10:00 Taps 

Sixty hours of primary training are 
first required, and have been given the 
cadets at various fields throughout the 
United States, after which they report 
back to West Point to take up basic 
training in which 70 hours must be spent 
in the air. Seventy hours more for the 
advanced training course completes the 
200 hours which the USMA flyers must 
have logged before receiving their silver 
wings upon graduation from the acad- 
emy. The goal is to get in as many flying 
hours as possible and sometimes the re- 
quired 200 hours is exceeded. 

In its short life and still under its full 
growth, Stewart Field has already moth- 
ered its broods of fiyers. Of the 514 offi- 

(Continued on page 143) 


Flying cadets utilize spare time to brush up on work. 
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By NELSON M. JONES 


Greater power, more safety, no warm-up 
period are among advantages claimed for 


this light-weight 100-octane engine fuel. 


petroleum gases as fuel for internal 

combustion engines propelling trucks, 
tractors, buses and high speed rail trains 
apparently foreshadows its early adapta- 
tion to aircraft. While there has been 
considerable progress during the past few 
years in the fields named, surprisingly 
little consideration has been given to the 
use of liquefied gases by airplanes, al- 
though much experimental work has been 
accomplished, considerable research work 
has been done along this line by the au- 
thor. 

Utilization of such fuels in truck, trac- 
tor, bus and train operation has been 
prompted not only by the many direct 
benefits obtained but also by lowered op- 
erating costs. The mechanical advan- 
tages, in part, include freedom from car- 
bon deposits in the motor, absence of 
crankcase dilution and easier starting and 
acceleration through the more rapid and 
complete vaporization and uniform dis- 
tribution characteristics of the fuels. In 
some instances the exceptionally low car- 
bon monoxide content of the exhaust 
gases has proved of great value, especial- 
ly in mine locomotive operation. 

The liquefied petroleum gas most com- 
monly used is butane, handled in bulk as 
aliquid. Butane and other liquefied gases 
of this group are products obtained 
through fractional distillation of crude oil 
and within the same process that pro- 
duces lubricating oil, Diesel fuel, kero- 
sene, gasoline and natural gas. 

The chemical structure of butane is 
roughly four carbon to 10 hydrogen mole- 
cules. The average butane molecule is 
about one-half the size of a gasoline 
molecule and in turn is about twice the 
size of a natural gas molecule. Stated 
simply, since the larger molecules mean 
liquids and the smaller ones gases, butane 
behaves in many ways as if it had a char- 
acteristic about half way between gaso- 
line and natural gas. 

This is illustrated by the fact that bu- 
tane has an appearance similar to gaso- 
line when stored in a tank, but in the 
combustion chamber of an engine it be- 
haves in the same orderly manner as does 
a natural gas fuel. Such liquefied petro- 
leum gases as butane thereby exist on the 
border line between liquids and gases and 
only a slight change of temperature or 
pressure is required to transform the fuel 
from one form to another. 

Butane has a normal octane rating of 
100 but this rating is easily raised as high 
as 125 through blending with smaller per- 


Retr increase in the use of liquefied 


BUTANE FOR AIRCRAFT 












No stranger to aviation, the author, now 
research engineer for Green's Fuel, Inc., 
learned to fly in 1924, did some pioneer- 
ing in aircraft development. 
series of planes for private flyers begin- 
ning in 1928 and his “'J-1"" airfoil in 1932 
led to the design of a line of aircraft 
having non-spinning characteristics plus 
quick take-off, exceptional maneuverabil- 
Hy. In 1940 he developed a shipboard ob- 
servation plane for an Allied government. 


He built a 











centages of other hydrocarbons such as 
triptane. 

Probably the main reason for aircraft 
engineering disinterest in these fuels is 
due to a general misunderstanding of 
their basic characteristics. The aviation 
industry seems to have two main objec- 
tions to liquefied petroleum gases: (1) 
high vapor pressures within the fuel tank 
creating a necessity for the use of heavier 
storage containers, and (2) the fixed 
opinion that these liquids will freeze in 
altitude cold. The term “freeze” is a 
much misused term in the liquefied gas 
industry and does not mean freezing of 
the liquid into a solid, but rather the loss 
of vapor pressure due to atmospheric 
cold, or by cold generated within the liq- 
uid by reason of rapid vaporization. Such 
loss of vapor pressure would be an ad- 
vantage in aircraft because it would pre- 
vent excessive leakage from a punctured 
tank and would permit the continued use 
of the conventional self-sealing tank cov- 
erings to probably even greater advan- 
tage. 

Light weight of the tank structure is 
possible through the employment of high- 
tensile steel, fabricated by shotwelding. 
Considerable thought has been given to 


VAPOR FROM COILS 


INTAKE PIPES 





SHROUDS OVER CYLINDERS 


Butane-fueled engine would use refrigeration generated by vaporization of the fuel. 








this type of tank—particularly the use of 
spherical containers of reasonable size— 
which could be fitted easily into various 
parts of the aircraft structure. Such tanks 
could be linked together and filled as 
one unit for quick refueling. Excess flow 
valves between tanks would prevent fuel 
loss from tanks adjacent to a punctured 
tank, or damage to the connecting 
plumbing. 

As an example of the tankage possible 
by this means, an 18-inch sphere would 
contain 13 gallons and a 20-inch sphere 
18 gallons. Light weight cylindrical tanks 
of corrugated steel construction could 
also be used. 

It should be understood that butane 
tanks do not have to be vented to the 
air since as the butane liquid is with- 
drawn from the tank, vapor from the re- 
maining liquid fills the space above the 
liquid and, subject to temperature con- 
ditions, creates the necessary vapor pres- 
sure. This does not happen when using 
gasoline and such tanks must be vented, 
allowing air to enter through the vent 
and mix with the gasoline vapors forming 
an explosive mixture. As no air enters 
or is present in a butane tank after it is 
initially filled, there can be no explosion 
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Butane boils at 18°, at 100° generates 
pressure of 35 pounds per square inch. 


of butane within the tank—thus provid- 
ing an excellent safety factor. 

Since liquefied gas fuels are handled 
and stored in closed containers, contam- 
ination by dirt and water becomes a 
minor consideration. Being closed to the 
atmosphere, such containers also are free 
from moisture condensation. Transfer of 
liquid butane from a tank truck to a fuel 
tank is done by pumping through a hose 
similar to handling gasoline. 

Butane, having a vapor pressure of 30 
to 35 pounds per square inch at ordinary 
ground level temperatures, does require 
stronger tanks than gasoline, but, with 
properly engineered tanks, this is more 
than compensated for by the lighter 
weight per gallon of butane (4.84 pounds 
per gallon against six pounds for gaso- 
line), and by the lighter weight per 
horsepower made possible through the 
use of higher compression ratios. 

Because of its slow-burning characteris- 
tics, butane produces a long explosion 
period, similar to the action in a Diesel 
engine cylinder. Due to the high octane 
rating and slow expansion plus its ability 
to resist detonation, compression ratios as 
high as 12 to 1 are feasible and compres- 
sion pressures as high as 300 pounds per 
square inch quite practical. Tests on 
raised compression engines have shown 
a power increase of over 75 percent for 
the same cylinder bore and stroke. Be- 
cause of the easy action of this fuel on 
engine parts and bearings, an increase of 
probably 10 percent in engine parts 
weight should provide for a power in- 
crease of 50 percent or more. With bu- 


tane, the power increase is well spread 
over the r.p.m. range. 

Contrary to common belief, raising the 
compression ratio of an engine does not 
necessarily increase the bearing 


loads. 


Actually, the average bearing loads can 
be materially reduced by an increase in 
compression ratio. This is caused by the 
fact that inertia forces are almost invari- 
ably larger than those due to gas pres- 
sure. The increase in compression ratios 
from 5.5 to 7 to 1 in a Wright Cyclone en- 
gine reduced the master rod crankpin 
bearing pressures from 17,600 pounds to 
16,300 pounds, or 7.38 per cent. 

Freedom of this fuel from carbon-form- 
ing tendencies is a great aid in utilizing 
such higher compression ratios. Gasoline 
and gasoline-lead fuels invariably form 
an accumulation of carbon, carbon gum 
and lead compounds over the surface of 
the combustion chamber, which in turn 
forms a coating of low thermal conductiv- 
ity that increases surface temperatures, 
reduces volumetric efficiency, and pro- 
motes detonation and self-ignition of the 
fuel. Engines that have been run on 
butane can be stored indefinitely without 
danger of internal corrosion or sticking of 
parts such as rings and valve stems. This 
is one of the reasons why the auto in- 
dustry has used butane and butane mix- 
tures for breaking-in new engines. 

The gas obtained through vaporization 
of liquid butane is dry and mixes com- 
pletely with air, there being absolutely no 
condensation or droplets of fuel within 
the engine manifold as is the case with 
gasoline. Neither is there any tendency 
toward stratification within a properly 
designed manifold. Since no manifold 
heat is necessary or desirable with bu- 
tane, this makes possible instant and posi- 
tive acceleration even though the engine 
is cold. The author has made numerous 
manifold tests along this line, using a test 
engine connected with a General Electric 
Hydraulic Dynamometer. 

There is also no tendency of this fuel 
to vaporlock in the lines and this, with its 
acceleration properties, is of particular 
value in aircraft maneuvering. 

Because the butane gas is dry, and in- 
asmuch as the modern military airplane 
has a thermostatic oil warm-up control, 
the author believes that butane would be 
of particular value as a fuel for pursuit 
aircraft because of its ability to permit 
an instantaneous take-off without the 
usual lengthy warm-up period, and would 
eliminate the periodic warm-ups of stand- 
by pursuit aircraft. 

The carburetor used with butane is not 
a true carburetor in the gasoline engine 
sense but is essentially a gas-air mixing 
valve. Since the fuel reaches this mixing 
valve in a completely gaseous state, no 
float chamber, float and needle valve are 
needed as in a gasoline carburetor. This 
eliminates at one stroke a major source of 
trouble and fire hazard, bad enough in 
ordinary automotive applications but of 
vital importance from an aeronautical 
standpoint. 

Such a mixing valve consists basically 
of a suitable light casting incorporating a 
throttle valve below a venturi throat 
through which the air is introduced by 
suction or blower pressure. Arranged 
around and communicating with this ven- 
turi throat are a number of simple jets 
through which the dry butane vapor is 
introduced into this air stream to form 
the explosive mixture. 








It is obvious that the dry vapor will not 
have even the remotest tendency to stop 
up these jets, particularly those of a size 
that would be used in a large aircraft en- 
gine. The orifice of a typical jet would be 
of approximately %4s-inch clear diameter, 
Again this eliminates another source of 
trouble as contrasted with gasoline car- 
buretion. In addition altitude compensa- 
tion for proper mixture would be simple 
as compared with gasoline carburetion 
and would be essentially an altitude dif- 
ferential-operated gas pressure regulator, 
An economizer is generally a part of such 
a mixing valve and is a simple, vacuum- 
operated, gas metering valve. Low speed 
control is generally a by-pass gasjet com- 
ing into action at part-throttle opening. 

The complicated carburetor for gasoline 
operation of a large aircraft engine will 
cost in the neighborhood of $1,500. The 
mixing valve for operating the same sized 
engine on butane in all probability would 
cost not more than $150. Because no 
liquid is handled through the mixing 
valve, as far as carburetion is concerned 
the engine will run at full power upside 
down or in any position indefinitely. On 
some automotive applications, a device 
known as a heat exchanger is used as an 
adjunct to the mixing valve for the pur- 
pose of converting the butane liquid into 
gaseous form, in which process heat from 
the liquid cooling system is utilized. 

Another method of accomplishing this 
conversion is to utilize the cold that is 
always produced when a liquid is changed 
into a gaseous state. This is the basic 
principle of commercial refrigeration. A 
hardly considered phenomenon of lique- 
fied petroleum gases is the refrigerative 
properties obtained when they change 
from liquid to gaseous form. A butane 
gas, for instance, was once used as the 
refrigerant in a make of domestic refrig- 
erators. 

This opens up an important avenue for 
future development. Consider, for ex- 
ample, an aircraft engine of the general 
type of the Allison, and suppose we in- 
crease the horsepower one-third by rais- 
ing the compression ratio much more than 
the present accepted standard, this being 
possible through the use of butane or a 
mixture of butane and other liquefied pe- 
troleum gases as fuel. The increase in 
weight for additional strength of parts 
would be about 8 percent engine weight. 
This engine, as pointed out, would run 
approximately 10 percent cooler through 
this change alone. 

Now let us consider the refrigeration 
generated by the vaporization of the large 
volume of butane fuel burned by such an 
engine. The fuel consumption will run 
about the same as gasoline—let us say, 
for example, 150 gallons per horsepower 
hour for this 1,700 h.p. engine. The cold 
produced through vaporization of this 
amount of fuel would be equal to the 
heat absorption of approximately 850 
pounds of ice completely melting in an 
hour. This refrigerative effect could be 
used in a booster cooling system as an 
adjunct to the main method of cooling, 
or might serve alone to cool the engine 
in future developments. 

This is a feature worth consideration in 


(Continued on page 156) 
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THE CAB GRAB-BAG 


By JO ELLEN ADAMS 


Jrom screwballs and seasoned operators, hundreds of 


Aeronautics Board had before it 137 

pending applications for airline routes. 
Since then, more than 1,100 have been 
filed, 648 have been disposed of and more 
than 348 are pending. 

Add to these figures the fact that the 
aviation boom now going on in Washing- 
ton has all the appearances of a short- 
circuited pinball machine and you have, 
surprisingly enough, a consensus of what 
the CAB thinks—unofficially—of the situ- 
ation 

The pinball motif haunts the Board 
daily. Typical is the case of a couple of 
District of Columbia operators, one of 
whom applied recently for all the heli- 
copter privileges from Maine to Mary- 
land. The other wanted similar rights 
from Maryland to Florida. The Board 
wrote Maine-to-Maryland, asking him if 
he were in cahoots with Maryland-Flor- 
ida. They got a prompt answer that they 
were to pay no attention to the guy, he 
was a phoney—he sat across the aisle 
from Maine-to-Maryland at Woodrow 
Wilson high school and was just trying to 
muscle in on a bright idea! 

Young amateurs are rivalled by old 
mes. An undertaker wants to start a 
flying ambulance and funeral service, 
stating that “there is considerable need 
for such a service.” Filene’s, a Boston 
department store, has applied for a gyro 
delivery permit. A third applicant seeks 
a grant for an aerial sightseeing service 
in the Grand Canyon. 

Still another forward-looking citizen 
has pinned his hopes on an application 
for a certificate authorizing him to es- 
tablish an air service for baby chicks 
with a few passengers thrown in. 

There was a time when the members 
and staff of the CAB looked upon such 
applicants with amused tolerance, but 
today Board personnel has been known 
to wish wistfully that youthful airline 
aspirants be classified as juvenile delin- 
quents. Fun is fun, but the Board has a 
job of work to do that is taxing it to the 
limit. One of the smallest agencies in 
Washington, and operating on a budget 
approximating only a million dollars, the 
organization is understaffed with but 322 
persons and is threatened with additional 
personnel cuts by the manpower short- 
age and the draft. Lawyers simply can- 
not be had. Of all the executives in the 
vast Department of Commerce building, 
Chairman L. Welch Pogue is the most fa- 
miliar to the night watchmen. He seldom 
leaves his desk before 10 p.m. 

Board spokesmen cite a few funda- 
mentals underlining the futility of such 
applications as those cited above. The 
records show that an applicant has no 
chance of success unless, aeronautically 
and financially, he is capable of swinging 
his franchise once it is granted. It is 
estimated that more than 50 per cent of 
the applications now before the Board 


Bix in 1938 about this time the Civil 


applications for post-war routes shower on Washington. 


will be eliminated for one or another of 
these reasons. There’s a war on and a 
plane shortage. Furthermore, with Pres- 
ident Roosevelt favoring permanent cer- 
tificates for lines to operate in the Carib- 
bean and South America, domestic ap- 
plications now cooking must be pushed 
far back on the cold end of the stove. 
Further analysis of the current situa- 
tion indicates that, once you get behind 


the freak cases and the phonies, things 
are not in a hopeless scramble. A total 
of 348 applications are now pending, but 
the number of companies or individuals 
that have presented them total only 156. 
Cut out the 50 per cent of incapables, 
and you have some 75 or 80 sound re- 
quests under consideration. 

The Board has tried to streamline the 

(Continued on page 114) 


Typical of applications from experienced airlines is this for an Asiatic route. 
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YGnterdependence of ground and air forces 


is strongly stressed in new field manual. 


mand and organization of the U. S. 

Army Air Forces are set forth in new 
field regulations on “Command and Em- 
ployment of Air Power,” which have 
been approved and published by the War 
Department. The regulations describe 
the basic tasks of the air force and its 
components and indicate, too, that the 
AAF has become a separate air force in 
virtually all but name. 

Like the preamble to a constitution, 
for example, the first clause in the regu- 
lation asserts that “land power and air 
power are co-equal and interdependent 
forces; neither is an auxiliary of the 
other.” 

Explaining the principles under which 
the AAF is to be used, the regulations 
declare that “the gaining of air superi- 
ority is the first requirement for the suc- 
cess of any major land operation... . 
Therefore, air forces must be employed 
primarily against the enemy’s air forces 
until air superiority is obtained.” Only 
in this way can air attacks against land 
forces be countered and the inherent 
mobility of modern land and air forces 
be fully exploited. 

“The inherent flexibility of air power 
is its greatest asset. This flexibility 
makes it possible to employ the whole 
weight of the available air power against 
selected areas in turn; such concentrated 
use of the air striking force is a battle- 
winning factor of the first importance.” 

“Therefore, control of all available air 
power must be centralized. Command 
must be exercised through the Air 


T== principles of the employment, com- 
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By JOHN C. ROSS 











Force commander. In a theater of opera- 
tions command is organized as follows: 
“Command of air and ground forces 

. will be vested in the superior com- 
mander charged with the actual conduct 
of operations in the theater, who will 
exercise command of air forces through 
the Air Force commander and command 
of ground forces through the ground 
force commander. The superior com- 
mander will not attach Army air forces 
to units of the ground forces under his 
command except when such ground force 
units are operating independently or are 
isolated by distance or lack of com- 
munication.” 

U. S. military aviation is organized into 
two general categories: (1) that under 
the command and control of the com- 
manding general AAF, and (2) that as- 
signed to theater or task force com- 
manders. The former includes training, 
research development, test, procurement, 
storage, issue, maintenance, transport 
and such tactical units as are not assigned 
to the theater or task force commander. 
The commanding general also has such 
control of theater or task force action 
as is necessary for the control, super- 
vision of training, and the supply and 
maintenance of AAF equipment. 

There is normally but one air force in 
a theater of operations. No set organiza- 
tion is prescribed but its normal com- 
position includes a strategic air force, a 
tactical air force, an air defense com- 
mand and an air service command. An 
air force may also include troop carrier 
and photographic aviation. 


A highly flexible organization exists 


within tactical units based upon the 
following order of groupings: 

1. The flight is the basic tactical group- 
ing or unit of the AAF and consists of 
two or more airplanes. 

2. The squadron is the basic adminis- 
trative and tactical unit and consists of 
three or four flights. 

3. The group, composed of three or 
more squadrons, is both tactical and ad- 
ministrative. It contains all the ele 
ments essential for its air operations. 

Ordinarily the group is the largest unit 
of the AAF that will operate in the air 
as a tactical entity under the command 
of one individual. Many air operations 
are conducted by smaller units. Recon- 
naissance and photographic missions, and 
less frequently bombardment missions, 
may be carried out by single airplanes 
with the required fighter cover, 

4. The wing is the next higher unit of 
the Army Air Forces and its functions 
are primarily tactical. 

5. Two or more wings may be com- 
bined to form an air division, 

6. An air command may include di 
visions, wings, groups, service and aux- 
iliary units and is both tactical and ad- 
ministrative. 

7. The air force is the largest tactical 
unit of the AAF. It requires aviation 
engineer units for the construction and 
maintenance of bases. 

The basic tasks of the air force are 
conceived to be (a) to destroy hostile 
air forces, (b) to prevent the establish 

(Continued on page 162) 
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Boeing Flying Fortress. 





In the January issue Mr. Masefield named by PETER G. MASEFIELD 


the Liberator as being slightly superior to 


the Flyi Fort in the h d ° ° 
Panay Aen Bn Jhe author started a controversy last month in naming 
n defense of the Boeing bomber, we ca- ° . ° 

bled him for this clarification of his choice. the Liberator as superior to the Flying Fortress. 











to be set down, there can be no doubt to final victory. ized categories, some detailed discussion 

that written large across the chapters Of the two—the B-17 and the B-24— of the reasons for the choice may not 
if achievement of the many great com- which is the outstanding heavy bomber be out of place in fairness to the two 
bat aircraft will be the deeds and daring of its day? Such is a difficult, and in- fine aircraft. 
of the Boeing Flying Fortress and the deed a delicate, question to be covered Six months ago there was not the 
Consolidated Liberator day bombers. in one short answer. Many provisos _ slightest doubt that the B-17F (Fortress) 
Both have done, and are doing, magnifi- must be taken into account. Having at- was a superior day bomber to the, then, 
cent work the world over. With the tempted the “short answer” recently ina 3B-24E (Liberator) for all-round operation 
British night bombers—the Lancaster, selection of what I believe are mathe- against a powerfully-defended enemy. 
the Halifax and the Stirling—both will matically and from experience the best (Continued on page 168) 


Wir the history of these times comes live in history for their great contribution aircraft in the world in different special- 


Consolidated Liberator. 
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MINIATURE AIR FORCE : 


















The armed forces use millions of model planes to teach aircraft 
identification. Here, West Point cadets study suspended Liberator. 
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HILE aircraft manufacturers 
dream of thousands of airplanes 
or at most tens of thousands, 

there is one manufacturer who has 
dreamed of millions—and built 
them! That they are model planes 
does not detract from the unique 
part they play in helping to win 
the war. 

Since the spring of 1941, the 
Cruver Manufacturing Company of 
Chicago has manufactured nearly 
2,000,000 model aircraft of cellulose 
acetate plastic, perfect replicas in 
every external detail of their origi- 
nal prototypes on a common scale 
of one inch to 72 inches, As this 
was written they included 199 dif- 
ferent types, including 35 U. S. 
Army and Navy models. The rest 
are British, Russian and Axis. 

While the models have been made 
available to war plants in a few in- 
stances where the Cruver manage- 
ment is convinced they can do a job 
of helping employee instruction, by 
far the largest purchasers have been 
the Army and Navy, which use 
them for two training purposes. 

First, the models are used for air- 
craft recognition. They are extreme- 
ly accurate as to dimensions and 
shapes and in placement and size of 
detail. So accurate and fine is this 
detail that, placed against a cloud 
background and photographed, the 
models can scarcely be distinguished 
from the full-sized planes they 
represent—and in fact, they have 
been used for just such photograph- 
ic purposes. 

Second, they have been used for 
range estimation, a combination of 
plane recognition and gunnery. 
Gunners must know not only the 
appearance of friendly and enemy 
planes but the size of each so they 
can tell by the amount of plane seen 
in the ring gunsight whether it is 
within range, how much to lead it 
and when to fire. Model planes of a 
common scale and great accuracy in 
shape are placed in the dummy 
ringsights to teach gunnery students 
the combination of instantaneous 
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By CURTIS FULLER 


recognition and range estimation 
which, as combat gunners, they will 
have to know. 

Model planes have another su- 
preme advantage over silhouettes in 
teaching aircraft recognition. The 
students can pick the models up, 
handle them, learn where the details 
are, feel them. For all practical pur- 
poses they are not handling models 
but the actual planes. They not only 
have visual recognition but tactual 
recognition. They see with their eyes 
and feel with their hands that the 
trim tab is set in the left wing of the 
Flying Fortress, that the Lightning 
has a longer nose, different wing 
shape, different tail boom than the 
somewhat similar Focke-Wulf Fw- 
189; that the original P-40 differs 
from the P-40E. 

The Cruver company began to 
manufacture plastic model planes in 
May, 1941, after Charles C. Living- 
ston,Cruver’s vice president and gen- 
eral manager, saw the advantages of 
plastic models to replace less satis- 
factory materials then in general 
use. Mr. Livingston is a fast-work- 
ing executive. In his spare time he 
manages to crowd in work as chair- 
man of the post-war planning com- 
mittee of the plastics industry and 
as a member of the plastics advisory 
committee of both WPB and OPA. 
Today his is the only company mak- 
ing these scale models from plastic. 

There developed a crying need for 
standardized accurate model planes 
for aircraft recognition when the 
Army and Navy began to expand 
their air forces. One attempt to get 
models took the form of an appeal to 
an army of schoolboy model plane 
builders. While this appeal resulted 
in some fine individual models made 
by the young enthusiasts, it also 
ended in a lack of standardization of 
size and shape which defeated its 
original purpose. 

“These planes were often fine indi- 
vidually but it was inevitable that 
they would reflect the personality 
of their builders,’ Mr. Livingston 

(Continued on page 136) 


Millions of die-cast plastic models are in use by 
our armed forces as recognition and gunnery aids. 
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id The Navy uses model planes too. Chief petty officer points out fea- 
ly tures of Cant Z-506B. “Escorting fighters" are Fiats and Macchi C-200. 
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a = Automatic molding machines turn out model planes (here Savoiz 
Marchetti SM-84's) to meet mass-production needs of armed forces. 
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Two .50-cal. machine guns above the Mitchell's cannon are used to spray antiair- Army officer and factory employee illus 
craft gunners as plane is aimed for cannon shot. These guns’ bullets pierce armor. trate size of the 20-pound, 75-mm. shell 


sities 4 


FEW years ago aviation ordnance technicians conducted a 

number of tests with plane-mounted 75-mm. cannon, none of 
them too successful. One such gun was mounted in a Douglas 
Bolo (B-18A) for aerial firing tests; the pilots brought back 
some hair-raising reports of what took place. Greatest difficulty 
was in absorbing the recoil. First practical solution to this 
problem is the Mitchell shown on this and the opposite page. 
The entire installation adds 2,000 pounds to the Mitchell’s gross 
weight. Each shell (exact number carried per plane still is 
secret) weighs 20 pounds and is 23 inches long. One can shoot 
through both sides of a medium tank or knock out an anti- 
aircraft battery, Prior to this version of the Mitchell, the largest 
aircraft cannon was the 40-mm. gun on Britain’s Hurricane IID. 











The cannon-mounted Mitchell has shorter 


pose than conventional Mitchell (above), 


mevised navigator's compartment, relocated 
tontrols and armor plate on frontal area. 
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Clouds of smoke and a geyser of water mark attack on Japanese destroyer 
by North American Mitchell bomber firing 75-mm. shells in South Pacific. 


Cannon-mounted Mitchell medium bomber re- 
tains former bomb capacity, speed and arma- 
ment of .50-caliber machine guns although 
2,000 pounds have been added to its weight. 
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cold. In late August, 80 per cent of all 

land north of the Arctic Circle is free 
of snow. Summer temperatures in the 
lowlands, remote from mountain and sea- 
coast, run around 85° to 90°. 

Arctic winter climate on the average is 
dry. Actually, relatively little snow 
falls. What appears to be a blizzard is 
frequently merely old snow being blown 
from one point to another by a high 
wind. Annual snowfall added to annual 
rainfall Seldom exceeds 10 inches. Heavi- 
est snows come in the spring. 

When an emergency develops over the 
Arctic, land your plane if it is at all 
possible. Crash landings or even wheels- 
down landings can be executed with 
safety on snow. Landings on ice should 
be made wheels-up. 


Tex Arctic is not always ice, snow and 





Don’t wander aimlessly if you are lost. 
Save enough gasoline for a landing under 
full control with enough extra for an ex- 
ploratory approach to your landing spct. 
Watch for blowing snow—it will indicate 
the direction of the ground wind. 

Don’t pick an area of ice or snow that 
looks patchy from an altitude. It may be 
deeply drifted snow or rough crevassed 
ice. Tightly packed snow drifts, known 
as sastrugi, look like ocean waves from 


an altitude. If a landing must be made 
on such terrain, land parallel with the 
drifts. 

In searching for a good landing spot 
make use of the natural “sky map.” It 
will save time. In the Arctic, a uniform 
overcast with clouds at a high level re- 
flects the terrain below and gives a fair- 
ly dependable indication of terrain and 
general ground conditions. A uniform 
white “sky,” for example, indicates a 
uniform covering of snow. If the “map” 
is mottled, the region directly below is 
likely to be pack ice or drifted snow. 
Blue (new) ice is indicated by grayish 
patches, and open water, timber, and 
snow-free ground show up as _ black 
areas in the cloud reflection. 

Bail out over the Arctic only in an 
extreme emergency and then stuff your 
maps, emergency rations and as much 
loose equipment as you can in your 
pockets and inside your flying coat. Land- 
ing with your plane is important not 
only because it will provide you with 
shelter, food, fuel and equipment, but 
because it will serve as a marker for the 
planes that are sent out in search of you. 
Men are hard to see on the snow even 
from a low altitude; a plane stands out 
against the snow. 

If your landing is in snow country do 
two things immediately: 

1. Drain several gallons of lubricating 
oil from the engine oil sump. In the far 
north this oil will be your immediate 
source of fuel for heating and cooking. 
If you wait too long after landing the oil 
will become so stiff that it will be im- 
possible to drain it. A cowl section can 
be used as a receptacle. Drain a similar 


these unfamiliar zones. 
reprint from one of these booklets, written for airmen flying over 
the Arctic. The booklet was prepared by the Safety Education Sec- 
tion, Flight Control Command, AAF. 
to protect contents and make it convenient for all flyers to carry. 
It is profusely illustrated with drawings of signals, means of making 
life easier, edible plants, and animals likely to be met.—Editor. 


ARCTIC 
Emergencies 


The widespread operations of the Army Air Forces over such varied 
terrain as tropical jungle, snow-capped mountains, deserts, and Arc- 
tic regions has given rise to a number of lively, intelligible and 
authoritative booklets designed to assist airmen forced down in 


The following article is, in large part, a 


It has a buttoned-over cover 
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quantity of gasoline but, if it is winter- 
time, don’t spill any on your hands—it 
will freeze. 





2. If you were successful in making a 
wheels-down landing and your plane is 
still flyable, drain all the lubricating oil 
(it will be simpler to heat the congealed 
oil than to heat the engine if a take-off 
is attempted) and stake your plane to 
protect it from the wind. In snow coun- 
try, mooring anchors can be made by 
burying branches, sacks, boxes, or cans 
in the snow and pouring water over the 
spot. On ice, two holes can be dug a 
foot apart and a hole chopped through 
the intervening bridge to take the moor- 
ing line. Mooring lines should be tight 
enough to prevent the plane from rock- 
ing. 

For signals, remove all snow and frost 
from your plane—it will stand out better 
against the snow. Remove the cowl pan- 
els from your engine (or engines) and 
place them, unpainted side up, on the 
wings. They will serve as reflectors. If 
wood is available, lay up several large 
signal fires about 50 feet from each side 
of the plane. Lubricating oil thrown on 
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TO MAKE MOORING 
DEADMAN IN TREE 
COUNTRY, BURY LOG, 
FILL HOLE WITH SNOW 
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TO MAKE DEADMAN 
IN ICE COUNTRY, DIG 
TWO HOLES IN ICE, 
CUT THROUGH CENTER 
TO TAKE ROPE 
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LET IT FREEZE 
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Elaborating on the booklet, one of the illustrations shows stranded airmen what to do in the vicinity of their plane. 


a fire will make a smudge visible for a 
good many miles. In snow country where 
there are trees, distress messages can be 
written in the snow by forming 200-foot- 
high letters with evergreen boughs. Keep 
your signal pistol or signal flares where 
you can get them quickly. 

Some measure should also be taken to 
prevent your landing wheel tires from 
freezing to the ice. A padding of boughs, 
canvas, or straw under the wheels will 
do the job. 





When the sun is shining, a mirror or 
any piece of shiny metal is salvaged 
from your plane can be used as one of 
the best of all signalling devices. One 
of the simplest ways to aim a mirror is 
to use an aiming stake. Any piece of 
wood four or five feet long can serve 
as the stake, or one of your party can 
stand in position. 

Hold the mirror so you can sight along 
its upper edge. Change your position 
until the tip end of the stick and the 
plane line up. Then adjust the angle of 
the mirror until the beam of light re- 
flected by the mirror hits the top of the 
stick. If stick and plane are then kept 
in the sighting line, the reflection will be 
visible from the plane. 
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Some emergency kits are now fitted 
with a special signalling mirror, which is 
a double-faced mirror provided with a 
sighting or aiming hole. 





Hold the mirror a few inches away 
from your eye and sight at the plane 
through the sighting hole, The light from 
the sun shining through the hole will 
form a light spot on your face, and this 
spot will be reflected in the rear surface 
of the mirror. Then, still sighting on the 
plane, adjust the angle of the mirror so 
the light spot on the rear mirrored sur- 





face just coincides with the sighting hole. 
When it does, the mirror will be accu- 
rately aimed. 

Once you have sighted a rescue plane 
and attracted the attention of the pilot, 
body signals can be used to transmit mes- 
sages. 

As soon as possible after landing, check 
your equipment. Snow goggles should 
be worn at all times. The snow goggles 
in your kit will protect your eyes against 
the glare. If they have been lost or 
broken you can fashion a pair of Eskimo- 
type snow shields from a scrap of wooa 
about six inches long and an inch wide 
by burning holes or slits through it at 
eye width. The goggles can be held on 
with a short length of shroud line cut 
from your parachute. Don’t make your 
snow goggles out of metal. Metals will 
freeze to your skin. 





As an additional precaution against 
snow blindness, blacken your cheeks and 
the bridge of your nose with soot, char- 
coal, or dirty engine oil. The blackening 
will help cut down reflection. 

Snow blindness can occur during a 
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ano Cen Proceed Shortly Need Mechanical Help 
De Not Welt Weit if Practicable or Parts —Long Deley 


Lond Here (Point in 
Direction of Landing) 


De Not Attempt 
Te Lend Here 


Pick Us Up— 
Plane Abandoned 


bright overcast as quickly as during 
sunny weather. 

Several layers of light clothing are 
much warmer than a single layer of 
heavy clothing. Inner clothing should be 
fluffy and porous; outer clothing should 
be windproof. 

In winter your clothes should be loose 
enough to allow a free circulation of air 
so that your perspiration can evaporate. 
If it doesn’t it will form frost inside your 
clothes and you will be well on your way 
to freezing and frostbite. Keep your 
clothes and your socks dry. If you must 
do heavy work, loosen your clothing and 
remove some of it. Avoid becoming over- 
heated—an excess of perspiration will 
mean wet clothing and drying them in 
sub-zero weather is difficult. If you 
get wet change to dry clothing as soon as 
possible. Frost can be removed by turn- 
ing the garment inside out and beating it 
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If you are equipped with the basic para- 
chute pack kit, or life raft kit, make use 
of the blue and yellow signa! panel. 
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URGENT 


Negetive (Ne) 


with a stick. To dry clothes with the heat 
from a fire build a simple rack to hold 
them. 

















Don’t wear tight shoes. If the shoes 
you have on are not big enough to allow 
you to wear at least two pair of heavy 
socks don’t use them. Instead, improvise 
a pair of boots by wrapping your feet 
in strips of canvas cut from your wing 
covers, motor covers, or any other heavy 
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Need Food 
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Should We Wait 
For Rescue Plane? 








Have Abandoned Plane, 
Walking in this 
Directions> 


Need Warm 
Clothing 


Yellow 











Alficmative (Yes) 





Negative (Ne) H 


material that may be aboard your plane, 
If rescue fails your feet will be your 
only means of travel, so take care of 
them. 





Keep your hands and feet warm and 
dry and you will be fairly comfortable no 
matter what the temperature. 

An improvised warm double sock can 
be made by putting one pair of wool socks 
inside another and inserting a layer of 
stuffing from a life preserver cushion into 
the space between the two. 














If you have them, a good combination 
for keeping your hands warm consists of 
heavy woolen inner mitts with canvas or 
other windproof outer mitts. 

Never touch cold metal with your bare 
hands. It will freeze to the skin, If you 
do touch metal by accident, thaw the 
metal loose from the skin. Don’t pull it. 

Tight-fitting face masks made of can- 
vas or other cloth should be avoided. 
They are more of a hazard than a pro- 
tection. Instead, fasten a piece of cloth 
across the front of your parka hood just 
below the level of your eyes and let it 
hang down loosely below your collar. 
This type of face shield not only protects 
your face but allows your moist breath 
to escape. 
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(Continued on page 101) 
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Even the nobles are Short-Snorters. Lord Louis Mountbatten, commander-in-chief 
of Southeast Asia war theater, signs Short Snorter bill for Capt. G. W. Knight. 


Short Snorter 


Here, for the first time, is told the authentic 
history of the Short Snorters, exhumed from the 
dead past by the keeper of the sacred archives. 


RULES AND REGULATIONS 


GRAND ORDER OF UNBENEVOLENT, PURELY MERCENARY 
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EITHER honor, glory nor prestige, but 

a healthy yen for good hard cash 

explains the sometime sacred but 
herewith exposed organization of Short 
Snorters, according to none other than 
the self-alleged and undoubtedly self- 
proclaimed secretary of that mushroomed 
organization—W. I. Van Dusen, director 
of public relations of Pan American Air- 
ways System. 

For years Van Dusen has maintained 
archives on the Short Snorters. He rep- 
resents himself to be, and speaks with 
such an air of authority that he quite 
possibly is, the world’s foremost author- 
ity on the famed but no-longer-elite fly- 
ing club which has made many a pilot a 
pretty penny. From his voluminous files 
(memberships now total 200,000), Van 
Dusen has now compiled what he con- 
siders the last word on the subject. Many 
Short Snorters will be astounded to 
learn that their innocent conceptions of 
the organization have all been haywire. 

Mr. Van Dusen, for instance, claims: 

1. That Short-Snorting didn’t begin 
when we started flying oceans. (Anyone 
with a good recollection of prohibition 
days can attest to this from his own ex- 
perience. If he has no such experience 
he can’t speak with authority anyway.) 

2. That, though there have been at 
least 11 different theories on the start 
of the club, only two seem to have any 
validity. 

3. That Short Snorters are not dyed- 
in-the-wool but dyed-in-the-cash. 

4. That the official name of the organ- 
ization, known originally only to the 
Founding Fathers, is “The Grand Order 
of Unbenevolent, Purely Mercenary, 
Short Snorters.” 

First, fellows, the history. 

The two versions of equal authenticity 
are both concerned with long-time flyers 
who were always trying to emulate a cer- 
tain currently popular radio comedian 
and “pick up a couple of bucks.” 

(Continued on page 128) 











1) Any flyer (or individual who has done an impressive 
amount of flying) is eligible providing that (a) he (or she) 
can be vouched for as a “good guy"; and (b) has sufficient 
cash on hand to pay each member present one dollar and 
still produce a dollar bill for his own membership card. 


2) No new member can be initiated by less than two bona 
fide Short Snorters present. 


3) When a new member is being initiated all Short Snorters 
within calling range must be summoned to take part in the 
ceremony (at a buck apiece for the initiate). 


4) The Short Snorter membership card is to be a one dollar 
(U.S.) bill, or equivalent in the coin of the realm. (a) It 
is to be made out by the senior Short Snorter present as fol- 
lows: the name of the candidate is to be lettered across the 


top of the bill; vertically, on the left side, the date of the 
induction, vertically on the right side, the place of the in- 
duction. The candidate then is to sign the bill in his own 
handwriting, legibly, on the white margin along the side. 


5) Thereafter, wherever over the world he may wander, the 
member must produce his signed membership card when 
challenged to do so by any other Short Snorter. Failing to 
produce the bill, the lax member will be required to pay to 
each Short Snorter present, upon presentation of his own 
properly-signed bill, one dollar or its equivalent, in cash, 
in the coin of the realm. As in the case of the original in- 
itiation, all Short Snorters within range must be summoned 
to partake of this ceremony. 


‘} The challenged member shall be allowed two minutes ia 


which to produce his bill before a fine may be levied. 
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Mechan‘c learners in engine repair section of the San Bernardino Army Air depot 
learn how to assemble radial engine under the watchful eye of man instructor. 


Unique woman-training pro- 
gramof San Bernardino Army Air 
Depot develops housewives into 


highly-skilled aircraft workers. 


Ww 


hours in the air, it has required more 

man-hours of maintenance work than 
were necessary to build it originally at 
the plant. 

Because of that, the Air Service Com- 
mand of the Army Air Forces is now 
grooming a force of civilian mechanics to 
“Keep ’Em Flying” in this country. This 
civilian component is growing to be the 
largest centrally controlled industrial or- 
ganization in the world—bigger than 
General Motors or the Ford empire. 

In addition, Air Service Command will 
have the largest percentage of the more 
than 2,000,000 men of the Army Air 
Forces. There must be 10 of these me- 
chanics and service specialists to every 
flyer who is kept in the air, it is esti- 
mated. With the duty of maintaining and 
repairing the Army’s eagles of war, the 


B: the time a plane has had 1,000 





Air Service Command is by far the big- 
gest, numerically, of the nine Army Air 
Forces commands. 

At present more than 85 per cent of 
the civilian trainees are women, with the 
others consisting chiefly of elderly men 


and men not physically qualified for mili- | 
tary service. This work does not exempt J 


a man from military service, and men 


eligible for the draft are not enrolled.) 
The majority of these workers have had™ 


no previous mechanical experience and 
are started and developed from the be- 
ginning. Of the women, most of them 
are wives, mothers or sisters of service 


men who are determined to contribute’ 
their utmost to the earliest possible vies 


tory, and so bring home their men in a 
minimum period of time. It is because of 
the high proportion of women that thigj 
section of the ASC is termed the “Conni¢ 
Command.” 

Most vital present task of the ASC i 
to recruit and train its required hug 
complement of mechanics. To accome 
plish this, an ingenious modern tech 
nique of industrial education has been 
devised and typical application of 
system is seen at the San Bernarding 
Army Air Depot in California. 

The San Bernardino Air Depot 
among the newest of 11 major air depots 
established by ASC in the continental 
United States. It directs the operatio 
of numerous sub-depots and installations 
throughout Southern California, Arizona 
and parts of Nevada and New Mexico 
This huge multi-million dollar industrial 
military establishment is located on 1,800 


acres with numerous buildings now com-¢ 


pleted and more uncer construction. 

Indicating the rapidity with which thé 
entire ASC has expanded to servicé 
America’s fighting planes, the San Ber 
nardino Air Depot in little more than @ 
year has expanded from a staff of foul 
officers and five civilians to its presen 
civilian and military personnel of thou 
sands. 

Here has been developed a process 6 
technical training which has since beet 
adopted at several other air depots ane 
now is under the discriminating scrutin 
of numerous war-production industrie 
Distinctive feature of the depot’s procs 
essing techniques is a “selection system 
of training to ascertain the specialty ¢ 
aircraft mechanics for which each em 
ployee recruit is best fitted. This is re 
ognized by today’s industrial world as 


vital contribution to the technique om 


grooming specialized industrial talent fo 
the work of operating and maintainin 
modern machines and other duties. 
Air Service Command depots m 
(Continued on page 132) 
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WOMEN AT LOCKHEED HELP BUILD ANTI-SUB VENTURAS FOR THE NAVY 











NEMESIS OF THE SUBMARINE, A NAVY PATROL BLIMP SKIRTS THE FLORIDA COAST 
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F.. ALONE could not produce the tough, lean efficiency of 
a fighting Aeroprop. True, fire can toughen its hollow, 
rib-reinforced steel blades, but the Aeroprop is tempered 
in many other ways. 

It is tempered by ceaseless engineering efforts to im- 
prove the very qualities which make the Aeroprop a favor- 
ite among pilots. It is light. Make it lighter. It is strong. 
Make it stronger. Simplify it further. 

The Aeroprop is tempered in production where thou- 
sands of craftsmen build it to finest precision standards. 

It is tempered in the test house where endurance runs 
test each performance factor under combat conditions. 


It is tempered at the battle-fronts where Aeroprop tech- 


igh AEROPRODUCTS DIVISION * GENERAL MOTORS CORPORATION * DAYTON, OHIO Gost 


nicians observe, check, and report the facts that can be 
used in building tomorrow’s Aeroprops. 

Yes, from drafting board to combat, the Aeroprop is 
tempered for flight—in the heat of furnace fires, in the 
minds of engineers, in the hands of skilled craftsmen, in 
the service of a host of pilots who fly for Victory. 


Keep ‘Em Flying! 
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jh War and Peace, Propeller 
Production at its Best! 
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Partners in the Pace that Wins 


You hold your head a little higher. 
You reach across space and shake 
the hand of the bombardier of that 
B-25 Mitchell—the wildly happy 
American boy whose “Pearl Har- 
bor forget-me-nots” have so 
accurately found their target. 


In the crew of that Mitchell bomber 
are unseen thousands of deter- 
mined American workers—the 
men and women who build North 
American planes. 


On the production front, as on the 


battlefront, “North American Avia- 
tion Sets the Pace’”’—a killing pace 
for the Axis! 


Trained employees accompany our 
planes to the battle zones. Their 
reports are added to suggestions 
from our engineers, test pilots, 
plant workers— and North Ameri- 
can planes come off the lines 
better . . . sooner. 


That’s just another reason our 
nation can build Billy Mitchell 
bombers, Mustang fighters and 


Texan combat trainers... planes 
that are better than the best of 
the Axis brood. 


Partners today ...as we out-pro- 
duce, out-fight the enemy. Partners 
tomorrow ...as we build our new 
world for free men! 


North American Aviation, Inc., designers 
and builders of the B-25 Mitchell bomber, 
AT-6 Texan combat trainer, P-51 Mus- 
tang fighter, (A-36 fighter-bomber). Mem- 
ber Aircraft War Production Council, Inc. 


North American Aviation Ses “ec 7ace/ 











Designing, Engineering and Build 
ing for Victory...and the Future 


Air Communications Products include: 
Radio Range Receivers, Glide Path Re- 
ceivers, Marker Beacon Receivers, Aircraft 
Automatic Direction Finders, Aircraft 
Transmitters, Command Receivers, Com- 
mand Transmitters, Small Transmitters 
up to 1 K.W., Interphone Equipment, 
Radio Telephone Equipment, Adaptors 
for Radio Compasses. Out of theirachieve- 
ments for war, Air Communications en- 
gineers will bring you new knowledge 
and experience of value in peacetime 
aviation development. Cooperative engi- 
neering available. Let us help you solve 
your engineering problems of the future. 

An 
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The skyways of tomorrow will be paved with new safeguards 


* resulting from new and amazing developments in air communica- 


tions. Private planes as well as great commercial airliners will 
pierce the veil of fog, clouds and darkness with an ease and accuracy 
undreamed of only a few short years ago! Startling advancements 
already made in electronic communications, and assured develop- 
ments yet to come, give us this portent of the future... amd Air Com- 
munications plans are directed toward that future! 

Now, Air Communications precision-built Products are being 
used to increase the operating efficiency of America’s warplanes. After 
victory, Air Communications skilled organization will be at the service 
of America’s great post-war aviation industry...ready with the advanced 
engineering and designing ability needed to produce everything for 
the safety, convenience and economy of flying. 


Buying \4 AUR LOMMUNICATIONS, We. 


ha 
WAR BONDS 
For Victory 


KANSAS CITY 8, MISSOURI 
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DAM BU S TERS CLARENCE CURTIS 


last May 16, 19 specially-modified 
Lancaster bombers took off from an 
air base on the east coast of England 
and headed eastward toward the con- 
tinent. They met fighter opposition over 

Holland that sent three of them limping 
back home. The other 16 roared on to- 
ward secret targets. 

At the air base which had sent them 
out, men clustered anxiously about speak- 
ers. Base headquarters was in constant 
radiotelephonic communication with the 
Lanks sloughing through the night, and 
in turn was in direct communication with 
Washington, where Sir Charles Portal, 
chief of the RAF Air Staff was conferring 
with Gen. Henry H. Arnold, commanding 
general of the U. S. Army Air Forces. 

Tenseness was in the air as the Lancas- 
ters swung over their targets. It was com- 
municated back to base headquarters and 
in the telephonic reports sent on to Wash- 
ington. Not a few minutes of suspense, 
as in most bombing raids, but two and 
one-half hours of it as the circling bomb- 
ers hugged the hills and treetops of the 
Ruhr Valley and were directed at inter- 
vals, individually, to go in for their tiny, 
all-important targets. 

Nazi night-fighters hunted them cease- 
lessly, frantically, all the while. Flak 
probed for their vitals as they came dash- 
ing into the muzzles of the guns for their 
quick, precise thrust of bombs. Only 
tight of them got back. 

Their mission was the war’s most pre- 
tise bombing raid, and one of the most 
important and devastating—the destruc- 
tion of the Moehne and Eder dams in the 
Ruhr Valley and the damaging of the 
Sorpe dam. The work of that night was 
equal to winning a battle. 

The Moehne dam, holding about 135,- 
000,000 tons of water, was constructed in 
1911, to create storage of the surplus win- 
ter rainfall of the Ruhr catchment area 
—thus providing a reserve which could 
be released gradually during the summer 
months to maintain a fairly constant level 
in the river and protect the underground 
water table which provided supplies for 
industrial and household purposes. This 
table had been gravely imperilled prior 
to the dam’s construction. The dam also 
improved navigability of the lower Ruhr, 
controlled winter flooding and main- 
Btained a constant flow of water for elec- 
trical power. 

The Eder dam, holding some 200,000,000 
tons of water, was constructed in 1914, 
primarily to prevent winter flooding of 
agricultural land and to assist in improv- 
ing navigability of the lower Weser. The 
dam also provided some water for the 
Mittelland canal. Unlike the Moehne 
dam, the Eder dam had no water supply 
functions and was not related to the elec- 
trical generating system. 

Almost immediately after the breaching 
of the Moehne dam the inhabitants of 


[fis a bright moon, at midnight 





“Jhe war's most precise bombing mission was the 


destruction of the Moehne and Eder dams by mines 


dropped within an accuracy of only a few feet. 


Before. The Moehne dam with full reservoir before it was breached. Note torpedo 
net anchored away from face of dam. Mines had to be dropped between net and dam. 


After. A few hours after the attack, a reconnaissance plane photographed water still pour- 
ing out of the 200-foot breach in the dam and the lake already drained of most of its water. 














By late summer the Germans were starting to repair Moehne dam. 


Hamm, Dortmund and several other 
cities were ordered to boil their drinking 
water. 

The effects on transport were serious 
and may be increased by winter floods. 
¢hipping on the Ruhr and lower Rhine 
rivers was held up for a week by the 
flood water and debris immediately after 
the attack. Washing of silt into the 
Rhine was expected to present an ad- 
ditional problem. The breaching of the 
dam released floodwaters which dis- 
rupted land transport. One of the four 
main rail lines leading eastward from 
the important Ruhr Valley was put out 
of action for several months. Major re- 
pairs were necessary on a great number 
of secondary and main lines in the area. 
Much of the rail system was on “made” 
land, especially susceptible to washing, 
and much of the track has had to be re- 
ballasted and relaid. 

A number of small power stations were 
damaged and others submerged. If the 
ground water level was affected the re- 
sults will be felt throughout the war. 

The breaching of the Eder dam caused 
serious damage to agricultural land and 
industrial installations and this damage 
is expected to increase during the floods 
of the present winter. Parts of the impor- 
tant industrial city of Kassel were 
flooded. Canal traffic on the Weser and 
Mittelland canals was dislocated and 
several local rail lines and one main rail 
line seriously damaged. Three fairly im- 
portant electric power stations were de- 
stroyed farther down the valley. The 
underground hangars and officers’ mess 
at Kassel training airdrome were flooded. 
The floods created by the attacks had 
serious effects on morale, 

Such was the damage wrought by this 
raid. 








Note first 
preparations (A), newly-constructed light railway (B), and workmen's camps (C). 


As the blow-by-blow account of the 
attacks on the dams came in to the flyers’ 
home base, the ground crews followed 
their progress breathlessly from the 
Moehne to the Eder dam and on the 
Sorpe dam diversionary attack. 

In Washington, the report of “dam 
breached” which followed the first two 
attacks brought shouts to the throats of 
hardened airmen. At the home base, the 
enthusiasm was tempered by the knowl- 
edge of losses among their comrades. 
The Lancasters came straggling back to 
England. The last to land, about 5 a.m., 
was Wing Commander Guy Penrose Gib- 
son, who had organized, trained for and 
led the air war’s most amazing mission. 

Commander Gibson sat easily behind 
a desk in the British Information Serv- 
ices in Chicago as he told his story. His 
voice was unhurried, and occasionally a 
reassuring grin would flicker on his face. 
He was not tall, a bit stocky—he had 
started as a fighter pilot flying Beaufight- 
ers during the first part of the war. Yet 
perfectly controlled and assured as he 
was, his fingers trembled slightly as they 
held a cigaret and crushed it in the ash 
tray. At 25 he had completed 174 raids 
on the continent. The destruction of the 
dams was his last. 

He had come with Prime Minister 
Churchill to attend the Quebec confer- 
ence. Now he was visiting air bases and 
schools in the United States and Canada, 
was eagerly heading for Hollywood. 

Wing Commander Gibson was born in 
1918 in Simla, India, where his father was 
in the government forestry service. His 
family returned to England when he was 
six, and young Gibson attended a school 
in Oxford. Then in 1936 at age 17, he 
volunteered for service with the RAF. 
When the war broke out his chances of 





surviving for 174 missions were infinitesi- 
mal. Wing Commander Gibson hasn't 
bothered to figure out what those chanceg 
were mathematically, but on each raid 
he had about one chance in 20 of not 
coming back. He speaks of it quite mat 
ter-of-factly. He has seen too many of 
his friends lost to believe it is anything 


more than luck. Since he left England’ 


his own crew has been lost in action. 

The destruction of the Ruhr dams did 
not begin on the night of May 16. Plan. 
ning for the raid began long before, 
Training for it had taken the entire time 
of Gibson’s bomber squadron for three 
months. He was chosen to handle the 
job because he was the most experienced 
bomber pilot still flying. 

To understand just how difficult the mis- 
sion was, Wing Commander Gibson de- 
scribed the targets. The Moehne dam 
was approximately a half mile across 
and constructed of reinforced concrete. 
It was about 145 feet thick at the base 
and 140 feet high, and held back the 
Ruhr River. The Eder dam was quite 
similar and held back the River Eder. 
The Sorpe dam was a large earthen dam 
and the attack upon it was primarily a 
diversion, although it is still leaking 
from the effects of the bombing. 

The dams were protected by antiair- 
craft guns and by barrage balloons, 
Heavy torpedo nets were anchored about 
50 feet away from their crests. Excel- 
lent British aerial reconnaissance and 
intelligence work reported all these facts 
and it was calculated that a successful 
attack upon them must involve the plae- 
ing of explosives within an accuracy of 
15 feet. 

This entailed other extremely difficult 
problems, including the development of 
special mines containing an unidentified 
explosive. In order to place the mines as 
accurately as demanded, the attack 
would have to be conducted at a low 
level in the face of bitter flak opposition, 
complicated by the protecting barrage 
balloons. 

Further, the attack had to be made 
during the chosen week in May in order 
to have the water behind the dams at 
its optimum level. 

Commander Gibson trained * is squad- 
ron at an east coast air base. Despite 
the three-month grace period there were 
times when it seemed they could never 
be ready in time. There were heart- 
breaking disappointments. The mines 
didn’t work well at first. They had trou- 
ble with the radio telephone. They had 
to have special training in flying at low 
level because of the peculiar tactics to 
be used. They had special problems in 
flying over calm still water at a height 
of exactly 50 feet because of the tremen- 
dous difficulty of gauging their height 

To be fully effective, the mines had to 
be dropped from the exact height of # 
feet—not 48 feet, not 52 feet, but 50 feet. 
No altimeter could guarantee such an 
exactitude and several devices were tried 
without success. Then one of the crew 
members, who had watched two spot- 
lights converging in a vaudeville show, 
suggested that two lights be affixed to 
the aircraft—one under the nose and the 
(Continued on page 148) 
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Compiled and edited by the Washington staff of FLYING. 


Gallant Eagle 


Secretary of State Cordell Hull came 
off so well on his first airplane flight that 
Winston Churchill called him a “gallant 
eagle” after the 26,000-mile mission to 
Moscow was completed. Mr. Hull, not 
to be outdone, submitted modestly that 
flying was a wonderful thing and a great 
convenience, but refused a direct quote. 
After considerable debate among our- 
selves and consultation with a couple of 
confidential advisors on protocol, we 
make bold to conclude that the State 
Department is willing to concede that the 
flying machine is here to stay. 

This could not have been said before 
the flight, on which Mr. Hull was accom- 
panied by two personal and skeptical 
physicians who kept close watch on the 
Secretary while the Douglas Skymaster 
tried it at 5,000, 6,000, 7,000 atid then 
boldly pushed up to its normal operating 
altitude 

Whether from anxiety over their chief 
or for more mundane reasons, some of the 
watchers got air sick. Mr. Hull didn’t. 
He got a kick out of being served ice 
cream while flying over the green valley 
of the Nile, and was so impressed with 
the view of Jerusalem and Bethlehem 
that the plane circled them twice. 

Gin rummy and sleep took up the time 
coming home and the flight was without 
incident until the last minute. Passengers 
woke with a start as the plane circled 
for a landing to find that Mr. Hull had 
disappeared. They were even less at 
ease when they discovered where he was. 
The gallant eagle had gone to the cock- 
pit to watch the landing and came out 
beaming with another quote which, it is 
insisted, must also be indirect. 

Mr. Hull declared that aviation was an 
amazing miracle. 

After two unsuccessful weeks of trying 
to get him to say it with quotes, we ate 
inclined to add that aviation has nothing 
on protocol. 


The Lea Bill 


HR-3420, the Lea bill, will not come up 
for a vote before the House until early 
January—about the time this issue ap- 
pears on the newsstands. Perhaps it will 
hot come up even then. 

This is in line with its history. It will 
soon celebrate its first birthday, but has 
experienced delays from the beginning. 
First these were owing to need for revi- 
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sions, which took up most of last spring 
and summer. The bill was finally ap- 
proved in committee by a vote of 17 to 
nine, but the nine led by Congressman B. 
Carroll Reece (R. Tenn.) promptly came 
up with HR-3491, which, while opposing 
the Lea job, also plays up to the desires of 
railroads, steamships and other transpor- 
tation rivals of the airplane. 

The Lea bill was scheduled to come up 
for a vote late in November. To get a bill 
up for a vote, it has to go before the 
House Rules Committee which, in turn, 
passes it on for a vote. Before passing 
it on, however, Rules may hold hearings 
on whether the vote is in order. Rules 
says that this is a grave question. At 
least 13 congressmen, including most, if 
not all, who backed the Reece bill, an- 
nounced to Rules that they wanted to be 
heard. They feel, according to reports, 
that too few hearings were held on the 
Lea bill when it was under discussion— 
for weeks on end—during last spring and 
summer. Also to be heard from—since 
the opposition is going to testify—are at 
least some of those favoring the bill, in- 
cluding Mr. Lea. And so forth. The 
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wheels of the congressional gods grind 
slowly. 

Whether they will grind exceeding 
small in the case of the Lea bill is a 
question that even its best friends hate to 
face. Late in the summer they were 
optimistic that there would inevitably be 
last-minute revisions, but the bill would 
eventually go through essentially as writ- 
ten. Now after four months of concerted 
campaigning by the opposition, they are 
less sure, if not uncertain. 

Opposition comes from a number of 
sources. Railway and steamship inter- 
ests lead the offensive, and they are 
powerful opponents. They have capital- 
ized on the hurt feelings of state aviation 
commissions, whose members believe that 
the bill will run them out of business. 
And behind the scenes is the quiet, but 
nevertheless persistent, opposition of the 
Department of Commerce, under which 
the Civil Aeronautics Administration now 
functions and from which it would be 
taken if a separate Civil Aeronautics 
Commission were set up, as the Lea bill 
provides. 

(Continued on page 106) 





Mrs. Hull greets the State Department's “gallant eagle" upon his return to 
Washington from 26,000-mile flight to Moscow in Douglas Skymaster transport. 








INSTRUMENT FLYING: 
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MODERNIZED 


Bryan instrument school substitutes modern blind instrument 


flying for the older, nerve-wracking needle-ball-airspeed system. 


tively neglected during the easy-going 

days of peace, has assumed its proper 
importance through the exigencies of 
World War II. Today, a combat pilot 
must be “the compleat man” aeronautic- 
ally; the days when he could sit around 
comfortably waiting for weather to clear 
are gone. 

When the world was at peace, the 
majority of pilots flew “contact” only, 
through visual reference to the ground or 
the horizon. If weather or nightfall ob- 
scured visibility, they simply did not 
leave the ground. 

But war has changed the theory of 
flying in many ways, one of the most im- 
portant of which is the increased em- 
phasis now placed upon instrument fly- 


[ively negtee flying, a skill compara- 





si Cae 
Col. Joseph B. Duckworth, 
manding officer at Bryan Field, who 
helped devise new training system. 


com- 











ing. The safety of the crew, the plane, 
and the pilot himself frequently depends 
solely on his competence in instrument 
flight. 

Picture a heavy bomber, one engine 
shot out, radio dead, limping home 
through a thunderstorm after a night raid 


on Germany. Obviously, the pilot, if he 
is to find his way back to his base, ha 
only his instrument panel to rely upon. 

Recognizing the tremendous importance 
of instrument training, the Army Al 
Forces Training Command is teaching # 
Bryan, Texas, a modernized system @ 
blind flying called the “full panel” system 

The instrument pilot instructors schod 
there is the only one in the AAF; it 
student officers are seasoned pilots when 
they enter. 
they will be equipped to teach instrument 
flying at Training Command installations 
throughout the United States. Thus vir 
tually every Army pilot in combat eventt- 
ally will have been instructed in th 
method taught on the flatlands of Texas 

The new technique replaces the 





At the end of their courses 
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horizon, gives the man in the cockpit his 
center of reference. 

But other instruments also provide in- 
dications of the ship’s attitude. For in- 
stance, the turn indicator and horizon bar 
may show and control banks, while pitch 
may be indicated and controlled by the 
altimeter, airspeed meter and rate of 
climb indicator. 

The student at Bryan Field, as his eyes 
sweep the full panel, is provided a natural, 
easy and interesting approach to the use 
of all his instruments. He is indoctrinated 
with confidence in them, whereas in the 
old days flying blind was a burdensome 
chore in which the flyer, nervous, tired, 
and sometimes scared, spent half his time 
praying for the opportunity to see the 
ground again. 

Much of the “flying” at Bryan Field is 
done on the ground, where the embryo 
instructor gets a comprehensive picture of 
what he is going to teach—and the teach- 
ing aids he will have at his disposal. 
The ground school is closely co-ordinated 
with actual flying so that the student re- 
ceives full instruction about the topics 
before he goes into the air. 

Sensations of instrument flight, care of 
instruments, aerodynamics, psychology of 
teaching, radio range orientation and nu- 
merous other subjects are covered in the 
ground school, which absorbs approxi- 
mately 50 per cent of the time the men 
are stationed at Bryan. 

When the instructors leave the instru- 
ment school, they have learned to relax 
under the pressure of instrument flying 
and to concentrate on precision perform- 

Typical instrument panel in North American “Texan,” advanced trainer which is used ance. This same ability is subsequently 
in teaching full-panel instrument flying at AAF Instructors’ School, Bryan, Tex. transmitted.to their flying students. END 


* * 


1-2-3-” or “needle-ball-airspeed” system, 
| : . : 4 Pilots get final explanation of their flight pattern before taking off for instruments 


+h the Army believes tended to make 
filving too mechanical. tests. Students must complete missions accurately within specified time limit. 
If the needle moved to the right, the 
ot kicked left rudder; if it moved to the 
he kicked right rudder; if the ball 
moved off center, he brought it back into 
sition with the stick; if the airspeed 
yped, he nosed the ship down. He did 
not realize that aerodynamically the plane 
uld fly under instrument conditions 
just as it did under contact conditions. 
Because of this robotical method, the 
pilot was apt to overcontrol his plane by 
‘chasing the turn needle.” The excess of 
centration in trying to steady two in- 
ments frequently led to tenseness, dis- 
ilot, if he couragement, fatigue and sometimes panic. 
base, has The new-style instrument flying, as 
y upon. taught at Bryan, has none of the disad- 
yportaney vantages of the “needle-ball-airspeed” 
irmy Aig system, but instead provides a close con- 
aching a nection with contact flying. 
i= Every pilot knows a plane’s perform- 
ance is determined by its “attitude”—the 
position of the nose with respect to the 
| horizon and the amount of the bank of 
lots whet} the wings. The same situation obtains, 
ir courss—) regardless of whether the pilot is flying 
strumenti® blind of contact. 
tallatiow§§ When flying blind, the full panel pilot 
Thus vi-§ cross-checks his instruments to determine 
at event" Whether the plane is doing what he wants 
d in the it to do. The little horizon bar or gyro 
of Text flight indicator, which simulates the 
the off plane’s position in relation to the actual 





N AN effort to alleviate the critical la- 
bor shortage, Southern California air- 
craft companies have developed a plan 

under which they employ male minors, 
boys of 16 and 17, on a co-operative edu- 


cation-production basis. Several thou- 
sand boys are employed by Lockheed and 
Vega [Vega recently was absorbed by 
Lockheed] in Burbank and at the Doug- 
las plants in Santa Monica, El Segundo 
and Long Beach. Douglas also has a 
number of 16- and 17-year-old girl em- 
ployees. 

Forty-five high schools in Los Angeles 
county participate in the program, Bur- 
bank, Pasadena and Glendale were 
among the first to provide students under 
the four-four plan. At Lockheed and Ve- 
ga, the boys either go to school four hours 
and work four hours daily, or they work 
four weeks and go to school four weeks. 
Three four-hour shifts are available under 
the first arrangement. Boys who work 
on the four-week schedule have two full- 
time shifts, 7 a.m. to 3:30 p.m. and 1:30 
to 10 pm. This is the first swing shift 
for boys on record. At Douglas, the boys 
work the four-hour schedule—four hours 
of school and four hours of work. The 
majority of minor workers at Douglas are 
employed on the swing shift. At both 
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By BARBARA M. SEWALD 


With approval of educators, aircraft plants employ 


youths on a co-operative education-production basis. 


plants workers under 18 who are gradu- 
ated from high school work a full shift. 

School credit is given in vocational sub- 
jects for work done in the factory. This 
enables the boys to be graduated with 
their class on schedule, Each school sys- 
tem provides a co-ordinator—a teacher 
who is given a regular visitor’s pass to 
the plant and serves as boys’ counselor. 

El Monte’s Union High School accepted 
a bid by the Douglas company to establish 
an assembly plant in the gymnasium on 
the campus. Under the four-four plan 
both boy and girl students work four 
hours daily. The plant is the only one 
of its kind in the country where school 
employees make up three of its four 
shifts of workers. 

The boys are not placed in jobs that 
would be hazardous to their health or 
well being. They soon prove capable of 
doing most jobs adult workers do. Two 


Pasadena schoolboys, working on the 
plexiglass hatches of the Lockheed 
Lightnings, tied the department record 
for speed that had been set up by a team 
of three men. One of these, 17-year-old 
Robert Woolnough, has been able to d 
more work with less breakage of tools 
than anybody ever assigned to this job 
He broke only two drills in two days 
Usually a new man on this job breaks 
from 12 to 18 drills a day. 

The boys require little supervision dur 
ing the training period because they ate 
familiar with tools through the modem 
school curriculum which stresses vot 
tional subjects. The kid jallopy me 
chanic is soon converted to a full-fledged 
war worker. 
print reading, drafting, metallurgy and 
trade mathematics to supplement thei 
factory work. 

Among the various jobs the boys have 








Pasadena Junior College students receive 
instruction for their work on Lightning 
fighter planes in the Lockheed factory. 






Most of them study blue & 
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been assigned are those of form block 
makers, skin fitters, welders, riveters, de- 
tail draftsman, turret lathe operators, 
filers and burrers, metal fitters, tool mak- 
ers, process and heat-treating, plumbers, 
fabricators, riggers, machine shop trainees 
and junior service mechanics, who help 
install and overhaul motors. 

Many of the boys are in non-productive 
activities such as blueprint control clerk, 
tool crib attendant, mail boy, production 
control clerk, hand truck operators, ship- 
ping and spare parts clerks, stock room 
assistants and several are inspectors. 
Sixteen-year-old, Leonard Gardner, in- 
spector of electrical equipment at Doug- 
las, is working to buy a car and to pay 
his tuition at a radio technology school. 
He holds an amateur and second class 
commercial radio license. 

Five mathematics students who had two 
vears of drafting are in template design, 
learning to be tool and die designers at 
Vega. One boy is in manufacturing 
planning, a department that governs the 
flow of planes and material through the 
factory 

Several hundred boys at Douglas do 
general assembly in the Skymaster hang- 
ar and a number are in the cowling sec- 
tion of the Havoc. Some of them are gen- 
ire installers, (hydraulic, iin dee Boys of North Hollywood High work on Lockheed-built Flying Fortress. There are 
dio and armament). Eight boys who in- two education plans, under which boys attend school on four-hour or four-week shifts. 
stall armament on the Flying Fortresses 
and Ventura bombers at Vega, are the 
envy of the rest of the boys in the factory 
because they get to handle machine guns. 
One of them, 17-year-old Dick Fox, won 
a bet by oiling and putting together a .50- 
caliber machine gun blindfolded in 20 
minutes. He had bet he could do it in 
Three weeks after he came to work 
he was so enthusiastic he talked his 
grandmother and grandfather into com- 

g to work at Vega. They are both over 
60. She is in process and heat treating 
and he is in final assembly. 

In some instances, boys who work on 
the four hour shift and double duty adult 
rkers (those who work four hours in 
defense plants in addition to their regular 
work) keep machines from standing idle 
by maintaining one machine on a fulltime 
shift 
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The boys are identified by a small star 
their badges at Lockheed, the blue 
background on their badges at Vega and 
“M” (for minor) at Douglas. There is a 
high competitive spirit between the va- 
rious high schools. The boys take a real 
interest in the daily work chart which 
shows how each shift stacks up and they 
do their best to see that nobody beats 
their shift, 

Mort Bach, Vega works manager, de- 
clared: “Boypower is the biggest single 
stimulus to employment since the intro- 
duction of women in the factory. It has 
provided us with some of our outstand- 
ing workers and our fewest employee 
problems.” The boys have the lowest 
absentee rate of any group in the fac- 
ory. 





The boys are all keen aviation enthu- 
siasts and the majority of them build 
model airplanes. George Marygold, 17, 
one of the first boys hired at Vega, has : 
two inventions that Vega is now investi- Mrs. Julian Potts and 17-year-old son Robert work together on bomber assembly at 

(Continued on page 170) Douglas aircraft factory in Santa Monica. Another son is in the U. S. armed forces. 





FUTURE 






AIR TRAFFIC CONTROL 


Jhe Civil Aeronautics Administration is preparing now for 1950's 


anticipated air commerce, based upon an analysis of specific data. 


HE future trends of air traffic and 
Toossbte limitation of traffic flow by air- 

way and airport capacity are discussed 
in this report, prepared by the Air Traf- 
fic Control Division of the Civil Aero- 
nautics Administration. Conclusions are 
reached which indicate that although it 
is possible that the flow of air traffic 
may, at some time in the future, be re- 
stricted by the capacities of airways or 
airports, such a condition cannot exist 
under all weather conditions, and that 
under certain common weather condi- 
tions traffic will not be restricted by 
airway or airport capacity. This report 
indicates that the capacity of air traffic 
control facilities is the only remaining 


possible limitation to the flow of air 
traffic. 

In attempting to formulate statistics 
representing past, present and future 


air traffic conditions which will serve 
as a basis for planning future air traf- 
fic control service, aircraft movements 
handled by airway traffic control cen- 
ters are used as basic data. Accurate 
records of such aircraft movements have 
been kept from the inauguration of air- 
way traffic control to the present time. 
By “aircraft movements handled” is 


The Atlanta, Ga., Air Traffic Control Center in action. 


meant the total number of flight oper- 
ations (instrument flight rule flights and 
contact flight rule flights) on which 
flight information has been received and 
handled by the airway traffic control 
centers. An aircraft movement, as 
counted by an airway traffic control 
center, consists of a landing in or a take- 
off from within the control area of the 


center. If an aircraft flies through the 
area without landing, two movements 
are counted. Thus, these data reflect 


the amount of flight plan traffic moving 
from point to point and are not dis- 
torted by the local airport activity or 
flights operating without flight plans in 
accordance with contact flight rules. 
From the graph in Figure 1 it can be 
seen there has been a continually larger 
increase in the number of aircraft move- 
ments handled each year. The number 
of aircraft movements handled during 
the fiscal year 1942 (6,222,608) was more 
than four times that handled during 1941 
(1,504,231). Some of this increase has 
been due to military traffic, but there 
has been also a very large increase in 
civilian flying. This can be attributed 
in part to the Civilian Pilot Training 
Program of the Civil Aeronautics Ad- 


zy 


ministration which, prior to and during 
the early part of the war, trained thou. 
sands of civilian pilots, but has since 
been reorganized as the War Training 
Service and is exclusively training mil- 
itary pilots for the armed services. 

It is interesting to note the large total 
traffic increase despite the curtailment 
of airline operations caused by the as- 
signment of half of the airline aircraft 
to the military services, and despite the 
curtailment of private flying activities 
in the vital defense zones along the east # 
and west coasts. : 

An estimate for the year 1943 can b 
quite accurately determined based on 
the rate of increase during 1942, and the 
traffic figures for the major portion 
the fiscal year 1943. 


There were 4,502,307 aircraft move 
ments for the first 10 months of 1922 
and a total of 6,222,608 aircraft move 


ments for the entire year. Figures now 
available show 8,730,699 aircraft move 
ments during the first 10 months o 
1943. Based on these figures and taking 
into consideration the fact that an excep 
tionally heavy amount of traffic followed 
our entry into the war, it is estimated 
that airway traffic control centers wil 


Flight progress board (left) shows movement of all planes in territory. 
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Typical CAA Air Traffic Control Center showing use of magnetic map for continuous check on positions of planes aloft. 


handle a total of between 11,000,000 and 
12,000,000 aircraft movements during the 
fiscal year 1943. 

A study of future trends of air traffic 
is necessary in order that some realiza- 
tion may be obtained as to the probable 
magnitude of the air traffic control prob- 
lem. While it is not possible to make 
a forecast of air traffic conditions with 
any degree of certainty, still some esti- 
mates and approximations can be ar- 
rived at which will be helpful in plan- 
ning the future air traffic control service. 
It can be said with certainly, however, 
and all experts agree on this point, that 
the industry is still in the development 
stage and therefore far from having 
reached the point where its expansion 
will become stabilized. 

A few statements recently made by 
aeronautic experts which indicate their 
views concerning things to come in avia- 
tion, follow: 

Glenn L. Martin says his firm can 





build a 250,000-pound flying ship, able 
to carry 80 tons of bombs or cargo to 
Europe at a speed of more than 300 m.p.h. 
Thus, 8,300 of such gigantic planes could 
move tonnage, in the course of a year, 
equivalent to the yearly freight capacity 
of the entire merchant marine of the 
world; 45,000 would be the equivalent, in 
carrying capacity, of this country’s 1,- 
900,000 freight cars. 

Allen Lockheed says “It is impossible 
to give your imagination rein enough 
when you think of the next 20 years in 
aviation. In design as well as con- 
struction the plane of tomorrow will be 
as far ahead of present planes as they 
are ahead of the first ones. That will be 
one good result of the war, which has 
advanced aviation a generation in the 
space of a few months.” Lockheed en- 
visions great airliners capable of carry- 
ing 300 to 400 persons (he says such a 
plane could be built now), but his own 
ambition runs to the family model—“one 


for the general public.” The plane is 
on Lockheed’s drafting board now. It’s 
a five-place, twin-engined, amphibious 
craft and he says it’s the kind of aerial 
runabout that the Joneses won’t want 
to do without a few years hence. Lock- 
heed expects the cost of this family 
plane to be less than $3,000, brought to 
that figure through quantity production. 
It should get, he estimates, 16 or 18 
miles on a gallon of gasoline, with the 
engines embodying all the engineering 
advances he sees in the offing. 

Harry Woodhead, president of Consoli- 
dated Vultee Aircraft Corporation, stated 
in May, 1943, “For many months we 
have been working on a 400-passenger 
plane which is now in the mock-up stage. 
That means we have a wood replica of 
the completed job.” 

Frederick G. Miles, British aircraft de- 
signer, predicts that within three years 
it would be possible to produce 100-pas- 
senger planes with a cruising speed of 
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320 m.p.h. for traffic between New York 
and London. 

Thousands of persons will be flying 
helicopters when the war is over, using 
backyards as landing fields, Igor Sikor- 
sky told members of Congress in June, 
1943, demonstrating the plane that rises 
and descends like an elevator or stops 
in mid-air as well as being able to pro- 
ceed in level flight forward or backward. 
Mr. Sikorsky said that within the last 
two years all of the engineering prob- 
lems connected with the helicopter have 
been worked out. 

These’ experts confirm beyond doubt 
that the possibilities of air transporta- 
tion are practically unlimited. After the 
war, there will be millions of persons 
who will become markets for things they 
never bought before. No people and no 
market will be inaccessible. Air traffic 
will affect what they eat in China and 
India, their living conditions, the hours 
they work. It will industrialize small 
and remote places with wealth that has 
not been successfully tapped because of 
travel difficulties. In turn, all of this 
air activity the world over will have 
the effect of increasing the intensity of 
air traveling over the continental United 
States. 

However, other persons, less experi- 
enced in aviation, have made claims 
which might lead one to expect too 
much from air transportation. These 
extravagant claims have been counter- 
acted by “down-to-earth” statements 
from those who have really devoted 
considerable time to the study of the 
future of aviation, among them being W. 
A. Patterson, president of United Air 
Lines, and Edward P. Warner of the 
Civil Aeronautics Board. 

Mr. Patterson said in a recent state- 
ment that some people had allowed en- 
thusiasm to overcome better judgment 
in predicting the end of railroads and 
steamship operations. He predicted, 
however, that within 10 years domestic 
airlines will carry 80 per cent of the 
nation’s first-class passengers, 75 per cent 
of all first-class mail moving more than 
450 miles and 50 per cent of all express 
packages. Such an expansion in busi- 
ness, he said, would require a fleet of at 
least 5,250 planes, as compared with 365 
at the beginning of the war. 


MILLIONS OF MOVEMENTS 


1936 1937 19% 1939 1940 igul 1942 


Fig. 1, showing plane movements in millions. 


Extremes of both extravagance and 
conservatism must be avoided when 
planning the air traffic control service 
of the next 10 years. However, the 
growth of air transportation and flying 
activities in general have been very dif- 
ficult to predict and most of the predic- 
tions made in the past by experts after 
considerable research and study have 
fallen short of actual expansion. 

Therefore, as a safety measure and 
to guard against those mistakes of the 
past, air traffic control facilities must be 
planned for the adequate handling of a 
traffic somewhat above the expected 
minimum. 

With this in mind, we have weighted 
down the optimistic views and tried to 
strike a balance between the forecast 
made by the National Resources Plan- 
ning Board in its report on “Transpor- 
tation and National Policy” (transmitted 
to Congress by the President in Novem- 
ber, 1942) and other forecasts such as 
those made by Mr. Warner and by the 
recent report of the Office of War Infor- 
mation. 

In estimating the amount of air traffic 
in years to come we have in addition 
made use of the experience accumulated 
in the air traffic control service since its 
inception. 

The National Resources Planning 
Board makes the following passenger 
traffic forecast, in its report on “Trans- 
portation and National Policy”: 

“In the last 10 years, to the end of 
1940, revenue passenger-miles flown on 
scheduled domestic airlines have in- 
creased from less than one per cent to 
approximately 12 per cent of Pullman 


passenger-miles. While much of this air 
traffic represents a diversion from rail 
and highway travel, a substantial por- 
tion undoubtedly is genuinely new traf- 
fic, brought into being by the accelera- 
tion which air transportation affords. 

“A large number of factors have con- 
tributed to the growth in passenger traf- 
fic, among them the vastly increased 
comfort of air travel, the more frequent 
schedules, greater speed, fewer cancella- 
tions or delays, better traffic organiza- 
tion and promotion, greater reliability. 
Most important of all has been the re- 
markable advance in safety: in the last 
five fiscal years there has been an 
accelerating rate of improvement in 
operating safety, particularly on do- 
mestic routes. 

“Thus, in 15 years from the start of 
scheduled domestic air transportation 
service, airlines have reached a point 
equal to the level of safety attained by 
rail carriers 70 years after the start of 
rail transportation. 

“Extrapolating the general safety 
curves for both air and rail carriers sug- 
gests that the two safety trends will 
merge by 1950. 

“Since accidents in any form of trans- 
port obviously can never be completely 
eliminated, it appears reasonable to pre- 
dict that within the next decade the safe- 
ty factor will cease to be a _ serious 
deterrent to air travel on the part of 
the vast majority of travelers. 

“With increasing public acceptance, 
the factors which have so far contributed 
to the growth of passenger traffic will 
decrease in relative importance and the 
question of fares will become increas- 
ingly significant. 

“Pullman traffic, in 1939, approximated 
8.5 billion passenger-miles at an average 
rail and Pullman charges of slightly over 
three cents per mile. Average airline 
costs per capacity-seat-mile, we have 
seen, are tending toward one and one- 
half to two cents and load factors toward 
60 per cent. Hence, an average airline 
charge not much, if any, above three 
cents per mile appears to be in sight 
within a predictable future. 

“Taking into consideration savings in 
meals, hotel bills and incidentals, such 
a rate in many instances would be con- 

(Continued on page 140) 


Douglas DC-3 awaits signal from Washington control tower before taxiing onto runway for night takeoff. Capitol dome is in distance. 
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MISTAKEN IDENTITIES 


eae rhage the clarification of differences between the often-confused 
Douglas Skytrain (or Skytrooper) and the Curtiss Commando, the 
side views of each are shown below to exact scale. The two bottom views 
were shown last month. Note that the Commando is a low-mid wing mono- 
plane, has fully retractable landing gear and differs widely in the nose. 
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Douglas Skytrain. Length: 64 ft. 5!/2 in. 


Curtiss Commando. Length: 76 ft. 4 in. 
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CURTISS SEAGULL 


Scout-Observation 
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PERTINENT Facts: Currently the most widely-used 
scout-observation type in the U.S. Navy, the Seagull is 
used as a catapult seaplane aboard battleships and 
cruisers, and, on wheels, aboard carriers. Numbers of 
these planes are in use in the British Navy, where 
they are named Seamews. Powered with a 520 h.p. 
air-cooled inline Ranger engine, the Seagull’s top 
speed is just over 175 m.p.h. Normal range is about 
1,000 miles, service ceiling over 15,000 feet Wing 
span is 38 ft. 10 in., length, 35 ft. 8 in.; height, 16 ft. 
7 in. It carries a crew of two. Armament is prob- 
ably three machine guns. 


Wuat To Look For: The unusually thick mid-wing has 
pronounced dihedral on the underside, straight lead- 
ing edge, tapered trailing edge and squared-off, up- 
turned wing tips The deep fuselage is marked by 
the two separate cockpits and the high tail with 
swept-forward vertical fin. Neither wheels nor floats 
retract. 








BEECH WICHITA 


Advanced Trainer 
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PERTINENT Facts: A twin-engined type commonly seen 
throughout the southern United States, the Beech 
Wichita is a favorite advanced pilot-trainer in the 
AAF. Technically the AT-10, the Wichita is powered 
with two 280 h.p. Lycoming radials which give it a 
top speed of 197 m.p.h., cruising speed of 176 m.p.h., 
and stalling speed of 64 m.p.h. Normal range is 925 
miles, service ceiling 19,800 feet. Wing span is 44 
feet, length 34 ft. 4 in.; height, 9 ft. 2% in. Gross 
weight is 6,000 lbs., empty weight, 4,750 lbs 


WHat To Look For: The low cantilever wing has 
moderate dihedral, slight leading edge taper and con- 
siderable trailing edge taper. The engine nacelles 
project nearly as far as the fuselage nose. The fuse- 
lage is square and slab-sided. The tail unit is conven- 
tional, with fixed tail wheel mounted directly under 
the rudder. The main wheels retract into the engine 
nacelles. 
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CONSOLIDATED P4Y 


Patrol Borhber 
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PERTINENT Facts: Until recently intended to be pro- 
duced for the Navy as a long-range patrol plane, the 
P4Y currently is being discussed as a possible trans- 
port type The following data deal with the proto- 
type: two 2,000 h.p. engines, performance withheld 
Gross weight is approximately 50,000 Ibs. Wing span 
110 feet, length, 74 ft. % in.; height, 25 ft. 1-7/16 in. 


Wat To Look For: A huge twin-engined flying boat, 
the small wing is based on the Davis airfoil as is 
the wing of the Liberator, which it closely resem 
bles. There are semi-retractable floats out near the 
wing tips. The boat hull is deep and wide and houses 
a retractable beaching gear under the trailing edge of 
the wing. The tail assembly also resembles that of 
the Liberator having twin rudders. 








FOCKE-WULF CONDOR 
Transport 
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PERTINENT Facts: Originally an airliner—one of which 
visited the U. S. on a good-will tour—the Condor, 
or Fw-200B as it is known technically, now is in 
use as a cargo plane and troop transport. It is 
powered with four air-cooled 870 h.p. engines, giv- 
ing it a top speed of 251 m.p.h. at 3,610 feet. Cruis- 
ing speed at 9,840 ft. is 226 m.p.h. Stalling speed is 
69.5 m.p.h. Range at 38,500 lbs. gross weight is 930 
miles. Service ceiling is 23,615 feet. 


Wuat To Look For: With some minor alterations, the 
Condor is identical in appearance to the Focke-Wulf 
Kurier; the latter is an adaptation of the Condor. A 
low-winged monoplane it has moderate to pronounced 
dihedral, as well as taper in the wing. The center 
section is particularly interesting for recognition pur- 
poses. The fuselage has a slightly humped back and 
a conventional tail assembly. The main landing 
wheels retract into the inboard engine nacelles. 
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Technician adjusts an industrial x-ray unit for radiographic check of a 
crankcase section. This General Electric unit operates at 220,000 volts. 


By JOHN L. BACH 


General Electric X-Ray Corporation 












Hidden flaws in aircraft parts are revealed by the use 
of industrial x-ray units. Radiographic inspection has 


become a vital safeguard against structural failures. 





-RAY apparatus, primarily developed 
Xe aid in diagnosing human ills, to- 

day is turning to indispensable work 
in speeding production of aircraft en- 
gines. 

Two industrial x-ray units are used 
at Buick’s Melrose Park plant near Chi- 
cago -where engines are being built for 
Liberators, biggest American bomber 
now in action, with a speed of 300 m.p.h. 
and a range of 3,000 miles. 

The use of high voltage x-ray in the 
aircraft industry, as well as in other war 
plants, is not a direct offspring of World 
War II. Today, radiography is standard 
practice in hundreds of plants—arsenals, 
steel mills, and shipyards—and its ap- 
plications range from the routine in- 
spection of finished parts to pure re- 
searches in material and processes. The 
parts themselves vary from small sec- 
tions of light alloys to complicated as- 
semblies and to heavy boilers, and 
inches-thick armor plate. 

“In the aircraft industry,” said Oscar 
F. Hager, assistant physicist at the Buick 
plant, “the x-ray has taken the guess 
work out of building engines. X-ray 
examinations save thousands of dollars 
because they catch the failures before 
they happen. With our two industrial 
x-ray units—the 220,000-volt and 140,- 
000-volt machines—we are able to nip 
any defects in material before it reaches 
the assembly line.” 

Buick uses its 220,000-volt unit in con- 
junction with a General Electric bearing 
mandrel fixture for radiographically in- 
specting cylindrical bronze aircraft en- 
gine bearings. With this unit the total 
inspection time required to completely 
x-ray 40 bearings is reduced from ap- 
proximately five hours to about 10 min- 
utes. In addition, the bearing mandrel 
provides substantial savings in both film 
and film handling costs. 

Mr. Hager explained that more than 
30 steel-back bronze bearings are used 
in the gears and crankshafts of each 
engine. 

“As soon as the bearings reach our 
plant,” he said, “they undergo x-ray 
examination. The x-ray films show us 
whether the steel-bronze bond is per- 
fect; whether there is any segregation 
of the material; whether there are any 
cracks in the metal, or whether there 
is any difference in the density of the 
material.” 

Every bearing that Buick puts into 
an engine must be perfect because bear- 
ings are vital to smooth performance, 
and smooth performance is vital when 
the big four-engined Liberators fly over 
such targets as the Rumanian oil fields, 
or Surabaya, the Japs’ main base in the 
Dutch East Indies. 

Before the mandrel cassette went into 
operation in many of the nation’s air- 
craft engine plants, bearings were ex- 
amined by visual inspection. Success of 
this method, however, depended largely 
on the operator’s skill. Inspectors, doing 
the same work day after day, became 
adept at their jobs, but the results were 
not as accurate as with the aid of x-ray. 
Then, too, the visual method did not 
lend itself to speedy production, so nec- 
essary in wartime. 
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The X-ray reveals flaws in accessory drive shaft of engine invisible to the naked eye. 


Two methods of x-ray inspection of 
bearings are accepted, and the bearing 
fixture, with the proper accessories, can 
be used for either of these methods. 

The first method consists of radio- 
graphing the bearing in six exposures, 
60° of the total circumference on each 
exposure. The second method consists 
of radidgraphing the entire circumfer- 
ence in a single exposure. 

In the first method, which is followed 
at the Buick plant, the bearings are 
placed over a suitable lead-covered man- 
drel on which a non-screen film has 
been wrapped in a light-tight covering 
the entire circumference of the 
mandrel. The mandrels are then placed 
on the bearing fixture and rotated to 
the initial position which, in some cases, 

controlled by a push button which 
starts the motor on the rotating mech- 
anism. A micro switch controlled by a 
cam stops the rotation. A lead mask 
interposed between the x-ray source and 
bearing confined the radiation to a 60° 
segment of the circumference of the 
bearing. The first x-ray exposure is 
then made, and the mandrel automa- 
tically rotates 60°. Six successive ex- 
posures are thus made, completely radio- 
graphing the entire circumference of the 


around 


Heavy porosity and small internal 


cracks are revealed in engine part. 























bearing on a single film. At the end of 
the sixth exposure, the jig will not oper- 
ate further. This prevents making more 
than one exposure on each 60° segment. 

By the second method, the four 19-inch 
mandrels are rotated through 360° con- 
tinuously by an electric motor driven 
unit so that the entire surface of the 
bearing is exposed to radiation through 
a narrow slit during the time of the ex- 
posure. Thus the film gives the operator 
a full view of the uniformity of the 
internal metal content of the bearing. 
When variation in the thickness of the 
bearing lining becomes an_ inspection 
problem, the continuous rotation method 
is considered superior. 

A set of mandrels must be built for 
each size of bearing to be examined. 

When the x-ray equipment itself is in 
operation, the tube head of the x-ray 
unit is centered to the door of the bear- 
ing mandrel fixture. The door is pro- 
vided with four accurately milled aper- 
tures or masks which are so arranged 
that the x-ray beam strikes each man- 
drel simultaneously. 

Buick uses its other x-ray unit—the 
140,000-volt machine—for inspecting cyl- 
inder heads, crank cases and small alum- 
inum and magnesium parts which are 
























Black dot is an oil hole. 


subject to great stress and pressure in 
the engine’s performance. 

Mr. Hager declares that industrial x- 
ray methods have become very valuable 
to aircraft engineers in developing new 
parts. 

“We also use the x-ray,” he said, “to 
test any new parts and compare the find- 
ings with the old. If the new part proves 
superior in x-ray examinations, natur- 
ally it is put into production.” 

Radiography’s widest use in aircraft 
plants is in examination, providing in- 
formation on interior structure and con- 
ditions; on the existence, location and 
character of otherwise hidden faults. 
And, probably of most importance, evi- 
dence on film of the acceptability of the 
part. 

Unlike destructive methods of inspec- 
tion such as sectioning, or the sawing 
apart of a piece, radiography provides 
this information without damage to the 
piece being inspected. 

X-ray units up to 1,000,000 volts are 
in use in many war plants and even 
more powerful equipment is in experi- 
mental development. New films de- 
signed especially for these new require- 
ments of industrial radiography have 
been made available. END 


Radiograph reproduction shows no defects in center crankcase section of airplane 
engine built by Buick Motor Company. Exact position of studs in crankcase defined. 
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Colorful new NATS insigne has blue background, 


blue lettering on white wings and gray anchor. North American Wirraway (Australian) stands amid 


wrecked Jap Zeros found lining the runway at Lae. 
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Curtiss Heldivers (the Army A-25 version) are going to the Royal Australian Air Force from Curtiss's St. Louis, Mo., factory. 


Another helicopter design soon to be flown is this designed 
by Enea Bossi of Higgins Aircraft. This model is two-place. 
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This breath-taking series of photographs from the Pacific thea- 
ter shows a Jap Kawanishi H-97-1 ("Mavis") four-engined 
First Lockheed Constellation turned over to TWA by AAF is patrol bomber shot down in flames. The victor was a U. S. 
shown here being groomed for transcontinental speed flight. Navy Liberator. Note how flames spread through wing tanks. 
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| Learned About Flyin 
From That!—No. 53 


by GEORGE V. CAESAR 


When he saw the sun setting into the Atlantic, 


the author knew something was mighty wrong. 


Ocean 
was a mark big enough to hit without 
navigation frills. But when I saw the 

sun setting into it, I knew better! 

I'd had about 78 hours and a number 
of successful short cross-country flights 
to my credit, some of them under rather 
difficult conditions considering my inex- 
perience. I’d always paid strict attention 
to navigation details such as check points, 
time, ground speed, drift. I 
was rather fed-up, also a bit cocky. It 
was a grotesque performance and I am 
ashamed of it but it taught me some 
valuable lessons. 

The day was lovely, sunny, cloudless, 
with a strong persistent ground haze, a 


| wee a man that the Atlantic 


suppose I 


perfect example of Indian summer 
weather. My flight plan was from Al 
Bennett’s Central Jersey airport to 


Bridgeport, N. J., (near the Delaware) ; 
Bridgeport to Atlantic City, then north 
up the coast and west back to Central 
Jersey. At Bridgeport I was to meet my 
wife, little daughter and two grown sons, 
have a family picnic and then fly my 
wife and little girl back to Central Jersey 
airport via Atlantic City. The plane was 
a light three-place cabin monoplane—a 
Cub Cruiser. 

The leg to Bridgeport seemed so simple 
that I paid little attention to my heading. 
Near Camden the haze and smoke were 
so thick that I followed the wrong rail- 
road and spent an uneasy half-hour lo- 
cating the Bridgeport field. I was more 
disgusted than worried and this prelimi- 
nary warning went unheeded 

The family arrived. We had some 
sightseeing flights, our picnic, and then 
at two o'clock I took off with my wife 
and daughter. The magnetic course was 
120° for 27 miles, then 143° along what 
I thought was a double-track railroad. 
Actually it was a four-track road. I care- 
lessly misread the map legend. Naviga- 
tion toward an ocean only 57 miles away 
seemed elemental: I was bound to hit it 
somewhere near the mark. If I lost At- 
lantic City in the haze I would merely 
fly north. I didn’t much care whether 
we landed there or not. The flight along 
the beach was what interested me. I felt 
thoroughly relaxed and intended to en- 
joy myself. Aside from engine trouble, 
how could anything go wrong on such an 
easy trip in such pleasant weather? 

But I soon began to have a few qualms. 
At 1,000 feet the visibility was never bet- 
ter than five miles, too often nearer two. 


It lifted and dropped, lifted and dropped. 





chemical 
Hall and Company, New 
the author learned to fly 
He plans to buy 


Laboratory director for the 
firm of Stein, 
York City, 
when 50 years of age. 
@ new plane as soon as the war ends. 


Whenever it shut down I was uneasy, 
but always it lifted again just enough to 
keep me from turning back. It was one 
of those days that I now know are pe- 
culiarly tricky for inexperienced pilots 
with slightly enlarged craniums. 
Abruptly the pleasant Jersey farmland 
ended. Vast pine barrens loomed to the 
east, wicked country for engine failure, 
particularly unattractive in the soft haze. 
I couldn’t see where the woods ended. 
If I climbed to the lightplane legal ceil- 
ing the ground would be almost indistin- 
guishable. Fifteen hundred feet was 
about the limit in that visibility—not 
enough for much of a glide with a dead 
prop. I edged to the right (southward) 
then left again, as opportunity offered, 
trying always to keep within gliding dis- 
tance of what few open spaces I could 
find. It wasn’t long before this sashay- 
ing around lost completely the few check 
points I'd casually plotted. I was just 
about to quit and turn north on a straight 
compass course for home when suddenly 
I picked up a double-track railroad cut- 
ting across my bow and heading about 
150° true. “Ah,” I thought, “the line to 
Atlantic City.” Uncritically, in my relief, 


I grabbed at it, too fatuously proud to 
show the uncertainty I still felt. 


than to retreat ignominiously. The couns 
try was bad in all directions. I ha 
plenty of gas, could fly at least an hour 
more on this heading. Why admit—yef 
—that I'd botched my navigation? (My 
wife still thought I was pretty hot.) 

The railroad edged still further south 
The clearing along its right-of-way wag 
the only possible place to land, and I 
clung to it. Lonely scattered settlements 
dotted the edge of salt marshes. An ob 
viously new airport scarred the pines in 
a white sandy cross. There was no sign) 
of life about it but it was the only cheers 
ful spot in the bleakest landscape I'd ever 
seen from my own plane. I kept looking 
back at it like a child leaving his mother, 
as we flew out across the marshes toward 
a ghostly hint of open sea. 

But what was that gleam of light to 
the southwest? The haze lifted a little, 
and there was the sun sinking to a broad 
expanse of water! The sun settling into 
the Atlantic? Shades of Columbus! Was 
my compass, too, bewitched? I have no 
words to try to describe how I felt at that 
moment. Mentally, I was a wreck. 

There was only one thing to do: land 
at that airport behind us and restore my 
sanity and bearings. It looked as vacant 
as the face of the moon but there was a 
small settlement nearby. I dragged it 
carefully, looking it over, trying to find 
the wind. The N-S runway seemed more 
finished, but the wind was out of the east 
and I decided to pass up a crosswind 
landing on probably soft sand. I set her 
down as well as I ever will: a glass of 
water wouldn’t have spilled, but I could 
feel that the E-W runway was very soft. 
Nevertheless we were rolling sweetly 
when suddenly there was a lurch to the 
right «nd the ship ground-looped vicious- 
ly. The right inner tube had blown and 
later I found that the fuselage near the 
tail was warped. 

Thankfully we climbed out and sur- 
veyed the twisted tire. It was a little 
after three o’clock. Generous help ar- 
rived from nowhere and in an hour the 
tube was patched and we were ready to 
go. It was by then after four, with only 
an hour and a half of daylight left. We 
were near Woodbine, N. J., about 22 miles 
from Cape May! The “Atlantic” with 
the sun setting into it was the big bight 
of lower Delaware Bay! It had been 
utterly impossible for me to believe that 
we'd wandered that far south. Better 
visibility would have revealed the out- 
line of the cape and made such psychie 
upsets and confusion impossible. 

Having at last made one correct move, 
I followed with another. The local flying 
talent, familiar with the terrain, gently 
suggested that I stick to sundry railroads. 
I thanked them and drew a straight line 
on the map for U.S.-130, to intersect that 
highway just northeast of Camden. Then 
I fixed the wind direction accurately, 
using my watch as a sun compass; es- 
timated its velocity; got out my FLYING 
calculator and figured my heading and 
ground speed. All this boiled down to a 
heading of about 20°, a ground speed of 

(Continued on page 99) 
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ARCTIC RESCUE 


A lone, half-frozen aviator stranded on a huge ice- 
berg in the North Atlantic! No surface craft near 
enough to pick him up in time to save him from 
the biting cold! Then, in the distance, a plane 
appears—but what good is that? No plane can 
land on an iceberg! 

Luckily we’re wrong—for the plane is a Piper 






















































Cub L-4“‘ Grasshopper.” It did land, on a flat sur- 
face of the giant berg, and it flew the stranded 
aviator to safety. 

The Cub “Grasshopper’s”’ ability to accomplish 
unusual missions like this clearly illustrates why it 
is doing such a notable job for Uncle Sam on the 
fighting fronts of the world. And, when Victory is 


won, this same ability will be 
yours in a finer, safer, more eco- 
nomical peacetime Piper Cub. 








GET YOUR AVIATION BOOKLET—“Piper Cub... In War and 
In Peace.” Full color, 32 pages. Covers history of light plane, 
Piper Cub planes, coming air age, how to fly. Enclose 10c in 
stamps or coin for postage-handling. Piper Aircraft Cor- 
poration, Department PA24, Lock Haven, Penna. 


16mm. SOUND FILM—‘‘The Construction of a Light Airplane.” 
For distribution points write: Supervisor, Audio-Visual Aids, 
Extension Services, Penna. State College, State College, Penna. 
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PIPER G4 


Points the Way to Wings for All Americans 












AIRCRAFT SERVO 


Provide Individual, Remote, Coordinated 
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Design Check Chart for Eclipse* Servo Control Systems 


APPLICATION 


Eclipse Servo Control Systems consisting of 
Servo motors, autosyn transmitters and ampli- 
fiers, all interconnected, can be designed to 
operate from power source of aircraft — now in 
production or undergoing design—to provide 
remote, automatic, coordinated control of air- 
craft main engines, elevators, rudders, flaps, 
aileron control surfaces, or any other function 
requiring positive straight line or rotary motion 
with or against opposition to effect an accurate 
adjustment. 

Consultation with Eclipse engineers on the 
requirements of your particular Servo Control 
System application is cordially invited. 





PERFORMANCE 
Accurate and positive remote adjustments 
of exacting flight functions can be obtained. 
Performance ratings of Servo Control Systems 
depend on specific application. 


DESIGN FEATURES 


Eclipse Servo Control Systems eliminate 
mechanical or hydraulic linkage, providing flex- 
ibility of application and installation. 

Complete synchronization of two or more 
systems is possible through autosyn controls. 

No complicated switching, special relays, 
potentiometers or motor brushes. 

Complete systems are comparatively light 
weight and current consumption is negligible. 
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The Misuse of Air Power 


(Continued from page 23) 








upon manpower alone but upon fire- 
power. 

However, the short range of infantry 
and artillery fire prevented flexibility of 
fire except by the movement of men. 
Napoleon kept an artillery reserve be- 
cause he could only bring a concentrated 
artillery fire upon the weakest spot in the 
enemy’s line by galloping up masses of 
guns to fire on this spot once he had de- 
termined it. 

With the increase in range of firearms, 
the day had arrived in the war of 1914- 
1918 when concentration of fire on the 
enemy could be had by simply aiming 
machine guns and artillery on the vital 
spots without moving the guns. 

The terrific concentration possible with 
modern artillery was demonstrated in 
the battle south of Soissons, in July, 
1918. The First Division was finally 
stopped after a successful advance for 
several days. General Sommerall, in- 
stead of being content with his gains, 
concentrated virtually all the artillery of 
his divisions in front of one infantry bri- 
gade, leaving the other infantry brigade 
without any artillery support. Then, 
having advanced the first infantry brigade 
because of this overwhelming artillery 
support, he left it without any artillery 
fire and put all his artillery fire in front 
of the other infantry brigade, enabling it 
also to advance. In the Argonne he ap- 
plied the same principle, advancing not 
brigades but each of his four infantry 
regiments, one at a time. 

The present really terrible concentra- 
tions of artillery turned onto any part of 
the battlefield, and from part to part like 
a hose being switched about a garden, is 
a development of this idea, the technical 
details of which were worked out at the 
Army Field Artillery School at Fort Sill. 
Many German prisoners have been 
known to comment upon the power of this 
terrific artillery concentration to make 
them willing to quit. 

The guns which produce this concen- 
tration, however, must be within rela- 
tively few miles of the target. 

And here lies the great advantage of 
aviation. Aviation has a flexibility which 
far exceeds that of artillery. Where the 
guns of the artillery must be within a 
few miles of each other and of the target, 
planes can be based on airfields hundreds 
of miles from each other and from the 
target. This flexibility is the greatest 
military attribute of aviation. 

Artillery, because of its flexibility of 
fire, made firepower and not the move- 
ment of men alone a decisive factor in 
tactics. 

Aviation, through its flexibility, has 
made the concentration of fire in a short 
period of time both a tactical and a stra- 
tegical factor of the highest importance. 

The difference at the present time be- 
tween artillery and aviation is that the 
artillery is taking the maximum advan- 
tage of its flexibility to damage the enemy 
while aviation is not. 


Our own Army regulations state: “The 
inherent flexibility of air power is its 
greatest asset. This flexibility makes it 
possible to employ the whole weight of 
the available air power against selected 
areas in turn. Such concentrated use of 
the air striking force is a battlewinning 
factor of the first importance.” 

The tragedy is that we are not using 
aviation in the way our own regulations 
provide. It is not being concentrated in 
battle to support our ground troops and 
advance them against the enemy. Rather, 
strategically it is being dissipated and 
dispersed on scores of separate targets. 
Tactically too much strength is scattered 
over the rear of battlefields instead of all 
its force being concentrated on the ene- 
my’s infantry, tanks and artillery. 

The infantry and tank soldiers advanc- 
ing on a strong enemy position and the 
artillery supporting them are not inter- 
ested in whether their enemy’s supply 
of ammunition and food for tomorrow is 
being blown up by aviation attacks on the 
rear. They want their chances of staying 
alive and unwounded increased by avi- 
ation joining the artillery in blowing up 
the enemy’s infantry, tanks and artillery 
which are shooting at them. 

Returning veterans of Tunisia, Sicily 
and Italy emphasize this. 

Each day’s newspapers contain accounts 
of air attacks on German and French 
ports, factories, and communications 
from bases in the United Kingdom. They 
also contain accounts of air attacks in 
the rear areas of the German ground 
forces opposing our advance in Italy. 
They are beginning now to contain ac- 
counts of air attacks upon Austrian and 
Balkan objectives by planes based in 
Italy, 

The 
shows: 

1. That our air forces in Europe and 
the Mediterranean theater of war are 
not concentrating on any one enemy area 
within this theater but are dispersing 
their efforts over a number. 

2. That a considerable proportion of 
the territory occupied by Germany is still 
out of range of these air forces. 

3. That all the German air forces are 
capable of quickly concentrating their 
firepower on any part of the front of 
Fortress Europe which the German high 
command may desire. 

Our air forces are unable to reach all 
parts of German-held territory because 
our ground forces with some help from 
our air forces have not yet driven the 
Germans out of Italy and thus given us 
the air bases to reach it. 

When we landed successfully in North 
Africa it was a tremendous logistical 
problem to prepare for the invasion of 
Sicily and then Italy. Such an enormous 
undertaking inevitably consumed time. 
But on the other hand we have now had 
more than a year to prepare. 

Why, in the course of a year, have we 
not yet put Italy out and obtained air 
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bases in the Valley of the Po River? 
answer is that we failed to take the full 
est possible advantage of aviation flex 
bility to support our troops in comb; 
areas. Anyone who has been under fi 
with and without direct aerial suppo 
(the author has experienced both) 
only one desire. He wants aviation sy 
port, and he wants it operating not o 
on the enemy’s aviation but also on th 
enemy’s infantry, artillery and tanks. 

There are two ways in which the tim 
we have taken from the landing in Si 
to reaching our present positions in Ita 
could have been greatly diminished. 

The first was by a strategical conce 
tration of all American air forces ab 
to reach the enemy immediately in fre 
of our invading troops instead, as 
actually the case, of only part of tho 
forces being used while others were 
at the same time to attack targets with 
Germany. That a great number of pla 
could have been so concentrated is prov 
by the fact that during this same peri 
there were several shuttle attacks, stag 
ing in England and flying to North 
rica, refueling and taking on ammuniti 
there, and flying back to England. [§ 
“Shuttle Bombing,” FtLyinc, Januag 
1944.—Eb.] 

The second was to have all availak 
aviation during the period of attacks 
our ground troops concentrate their 
power upon the enemy’s infantry, artif 
lery and tanks, leaving the rear areas fe 
attack between battles and the prelimin 
ary preparation for battle. 

Neither was done. 

There can be no doubt of the value @ 
long-range bombardment of enemy i 
dustry, communications and ports. The 
is no reason why industry should not 
attacked when there is no fighting goii 
on but, when ground troops are fightin 
all available planes should be conce 
trated in the battle area. 

Nor can there be any doubt of the 
value of aerial attacks on the enemy’ 
rear, upsetting his communications, blow. 
ing up his supply and ammunition dumps 
his air fields, and in making his troop 
movements slow and hazardous. 

But it should always be remembered 
that the ability of the air to do thes 
things is limited by the ground maée 
available to it for airfields gotten by the 
ground forces defeating the enemy’ 
ground forces in battle. 

Once landed in Italy we had our choice 
of a quick advance up the peninsula ora 
slow one to permit the establishment » 
southern Italy of air bases for long range 
bombers to attack Austria and the Bal- 
kans. The first would have required a 
heavy concentration of aviation fire m 
the German ground truops, first to drive 
them out of their defensive positions and 
secondly to keep them on the run by not 
allowing them to settle down in new ones 

Much more air power could have bee 
concentrated for our attacks in the Met 
iterranean theater. Instead, air facilities 
which should have been used for tactical 
support were still being used for strate 
gic bombing of Naples and other cities 
while our battles raged. 

Many of the American long - rang 

(Continued on page 94) 
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@ SPEED NUTS are lighter in weight than 
other approved self-locking nuts. Hence 
they are handled easier and faster. They 
permit use of shorter screws thereby saving 
additional weight and assembly time. They 
are widely used with coarse threaded A.N. 
sheet metal screws which weigh less, and 
having fewer threads per inch, require less 
turning. Many types of SPEED NUTS are 


TINNERMAN 


2086 FULTON ROAD, 


In Canada: Wallace Barnes Co., Lid., Hamilton, Ontario 


PRODUCTS, 


quickly snapped into screw receiving position 
and hold themselves in blind location for as- 
sembly. This eliminates costly riveting of nut 
plates and speeds up assembly operations. 

Many other SPEED NUTS are available 
that combine several parts into one. They 
eliminate unnecessary handling of parts 
and speed up assembly still more. Write for 
summary catalogue No. 185. 
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in England: Simmonds Aerocessories, Lid., London 
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FOR OUR FLEDGLING FLIERS | 


A Zola Mcellaliate Mesi-1a dla -amm (olale Mme) 
user of Franklin engines in hun- 
dreds of 
planes, has now ordered a sub- 


its primary training 
cS colataielmelUlclalala me) Mal, mmcelal alia 
for replacement purposes. Going 
Tal com olcele|0(oglelall o) aval iceele)(-1e Alors 
tors Corp. for WTS are the popu- 
lar Franklin 65 H.P. and 90 H.-P. 
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tally-opposed, 4-cylinder types. 
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the dependability, the economy 
and the long life which have 
made them the choice of so many 
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ing produced to power the pri- 
mary trainers of our ally, Brazil, 
as well as for our own WTS. In 
addition, Aircooled Motors Corp. 
wo colelU loll ale \-0/-100] Mel ce|-1al celal ee 
lin engines, designed for special 
wartime applications at the re- 
quest of the Army Aijr Férces. 
When the war ends, a complete 
new line of Franklin engines will 
be ready to power the finer planes 
to come. 
AIRCOOLED MOTORS CORP. 

SYRACUSE, N. Y. 











89 
IN AVIATION 


February, 1944 FLYING 


HOUDAILLE-HERSHEY * AN IMPORTANT NAME 


HOUDAILLE’S BIG MOMENT 


@ Shimmy, says Webster, means “to shake, to quiver.” But 
to the pilot of a fast-landing fighter or bomber, a shimmying The Hydraulic Shi 
m- 


nose wheel means trouble and plenty of it. my Damper is only 


Gone is the trouble now...thanks to the Houdaille-Hydraulic one of the products 
which Houdaille-Her- 


Shimmy Damper. It imposes ever-increasing resistance as ‘ 
; : ' : , shey is rug 
shimmying forces mount in magnitude, yet offers little hin- ¥ 9 producing in 
: , quantity fo 
drance to slow wheel movements encountered in steering. Nes Can canatnbeee 
tion industry, 


HOUDAILLE-HERSHEY CORPORATION 


GENERAL EXECUTIVE OFFICES: DETROIT 


MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE .. . AIRCRAFT 
... RAILWAY... MARITIME... ELECTRIC REFRIGERATION ... RADIO AND OTHER INDUSTRIES 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
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setting forth below AOPA’s program 

of services for pilots. Since 1939, 
AOPA’s objective has been to make non- 
scheduled flying (a) more useful, (b) 
safer, (c) less expensive, and (d) more 
fun. AOPA aims to be to the pilot what 
auto clubs were to motorists, especially 
when motoring was new. AOPA is a 
non-profit pilots’ organization. Mem- 
bership is open to pilots only. 

AOPA now renders most of the fol- 
lowing services to pilots and will render 
the remainder as soon as conditions per- 
mit. Planned activities are marked with 
an asterisk. 

1. Pilot Advisory Service. You can 
write AOPA: “How do I get a radio li- 
cense?” ... “Where can I get a job as 
Scavt «<oceeew Go teeta... 
cense renewed?” ...“Can you find 
what happened to my application sent 
to CAA?” ...“Where can I buy (or 
sell) a used plane?” ... “Where and 
when can I see the nearest CAA in- 
spector?” ... “What WPB rating am I 
entitled to?” ...or any of a thousand 
other requests, and you usually will re- 
ceive prompt, definite, “on the nose” 
assistance. Often our Washington repre- 
sentative can, by a personal visit to the 
right man, break red tape and settle 
something for you in one hour that would 
otherwise annoy you for months. Mem- 
bers have a personal representative 
working full time for them in Washing- 
ton. 

2. Arrange Special Flights. (Sus- 
pended for war period). As in the past, 
AOPA will arrange special vacation 
flights, breakfast flights, etc., at various 
points throughout the U. S. Food, other 
facilities, and entertainment will be pre- 
arranged at special rates. 

3. Tow-In and Repair. AOPA has ar- 
ranged for transportation of crack-ups 
in especially constructed vehicles de- 
signed for this purpose only. 

4. Travel Bureau. (Partially sus- 
pended for war period) Foreign maps, 
information, papers of admission, etc., 
will be available to pilots wishing the 


[’: ANSWER to many inquiries we are 


thrill of flying through Mexico, Guate- 
mala, Alaska, etc., or who wish to rent 
a plane abroad for a flying vacation. 

5. License Service. AOPA’s Washing- 
ton office can usually get prompt results 
where red tape has caused delays. 

6. Legal Aid. AOPA has access to 
legal advice specializing on aviation mat- 
ters. In the past some unfair suits 
against pilots have been promptly 
scuttled after AOPA entered on the 
pilot’s side. If bad luck ever catches up 
with you this service “in need” will be 
appreciated. 

7. Driv-Ur-Self. AOPA members get 
a reduced rate on Driv-Ur-Self automo- 
biles throughout the U. S. AOPA pilots 
have special wire reservation privileges. 
One use of this per year may save your 
entire membership fee. 

8. AOPA "Pilot." AOPA writes, prints, 
and sends to each member each month 
the latest information of particular in- 
terest to pilots. This pamphlet, the 
“AOPA Pilot,” is separately bound into 
special AOPA Editions of one of the 
best aviation magazines in the U. S. and 
mailed monthly to AOPA members. The 
Pilot and the magazine are together 
equal (at normal subscription rates) to 
the yearly AOPA membership fee. All 
other AOPA services to you may be 
considered as “gravy.” 

9. “Cockpit Clatter." When some 
really hot piece of news comes along 
that every pilot should have without a 
day’s delay, AOPA writes a special news- 
letter (called “Cockpit Clatter”) and 
mails it direct to each member. 

*10. Airport Directory and Radio 
Guide. Every pilot, when touring, needs 
an Airport Guide. From it he can tell 
where the nearest airport is to his land- 
ing field, what services are available, 
length of runways, radio and lighting 
equipment, etc. 

*11. Check Charts, Etc. AOPA will 
have available for members special check 
charts for engine and plane, special trip 
log sheets, and other special printed 
forms that pilots need. 

12. Legislative Branch. AOPA con- 
stantly advises those who write laws and 
make rules. AOPA suggests changes to 
make proposed rulings more practical 
and less onerous. Occasionally AOPA 
puts up a bitter fight against extremely 
bad proposals (such, for instance, as high 
and unjust landing fees). This work 
must go on, as city and state bodies, in 
particular, are likely to work up highly 
damaging regulations. 

*13. Insurance. AOPA will see that 
insurance rates on pilots and planes are 
offered at the absolute minimum rate 
justified by losses. Some rates in the 
past have been entirely too high and 





have constituted a major expense to the 
pilot. 

*14. Test and Rate Equipment. AOPA 
will impartially test planes and acces- 
sories and members may obtain unbi- 
ased data as to the speed of a plane, the 
rate of climb loaded, etc. Reputable 
manufacturers sometimes suffer because 
extravagantly incorrect claims of speed, 
etc., are claimed by competitors. The 
pilot has been in the middle. Reputable 
testing laboratories will be utilized. 

15. Remove Airport Obstructions. 
“Bury the wires and not the pilot.” 
AOPA will continue to assist in having 
obstructions removed and in prevent- 
ing the erection of proposed obstructions. 

16. Hotel Discounts. AOPA-desig- 
nated hotels offer special privileges 
to AOPA members. The savings to the 
pilot frequently pay his AOPA dues 
many times over. 

*17. Rated Airports. AOPA will list 
4-star and 3-star airports that have par- 
ticularly good equipment and service 
for non-scheduled flying. 

18. Airhavens. Attractive homes built 
around an attractive landing field—an 
Airhaven. AOPA offers plans for Air- 
havens and is urging people to build 
them. 

19. Employment Service. If you want 
a job in aviation, ask AOPA where to 
find one. Many pilots have already 
used this service. If you seek personnel, 
consult AOPA. 

*20- Quicker A.T.C. Among the many 
improvements in CAA the AOPA will 
try to bring about is the quicker grant- 
ing of an A.T.C. (“approved type certi- 
ficate”), especially to a good newly- 
developed plane when there is not a 
lot of money back of it. A.T.C.’s have 
taken too long and been too expensive. 

21. Used Plane Sales. If you wish to 
buy or sell a used plane, send details to 
AOPA. Many persons have been amazed 
at the quick action they received, 

22. Sporthavens. There are in the 
U. S. a few delightful “Sporthavens”— 
vacation spots with accompanying air- 
ports. Many more are needed and AOPA 
will continue to promote landing fields 
in state parks and near other vaeation 
grounds. 

23. More Airports. This will be a 
continuous battle year in and year out. 
AOPA will continue the successful fight 
for more landing strips, airports and sea- 
plane bases near city centers. 

24. Personal Insignia. The AOPA lapel 
wings mean to everyone who sees them, 
“That man is a pilot.” Each AOPA mem- 
ber receives this attractive and unusu- 
ally expensive lapel pin; also other in- 
signia for plane, car and pocketbook. 
These are free to members as are the 
newsletter and the two monthly publica- 
tions that are bound together. The above 
are together worth more than the mem- 
bership fee. The other services, dis- 
counts, etc., are all net profit to the 
member. 

Pilots desiring information as to how 
they may participate in AOPA’s pro- 
gram are cordially invited to address 
their inquiries to the AOPA National 
Service Office, 1003 K Street, N. W., 
Washington 1, D. C, END 
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350,165 Flying hours 
without a fatality prove 
Continental Dependability 


What a record! 


29,764,025 miles in 2'/2 years. 


This outstanding safety record established by 
Embry Riddle’s Carlstrom Field Arcadia, Florida 
which is operated under the supervision of the 
U.S. Army Air Forces Training Command, was 
made with trainers powered by Continental Red 
Seal Engines. 


The record speaks for itself. 


POWER TO WIN 


Your Dollars are Power, too . .. Buy War Bonds 


(Continental Motors [orporation 
Aircraft Fngine [Jivision 
MUSKEGON, MICHIGAN 











JOHN PAUL RIDDLE, President 


EMBRY-RIDDLE SCHOOL OF AVIATION 
Miami, Florida 

He and his organization built this, the largest 
aviation school in the world. For more than 
twenty years John Paul Riddle has been 
fundamentally thorough — not only in self- 
training but in the training of thousands 
of pilots whose achievements in the air 
reflect the complete instruction that is a 
“must” at Embry-Riddle. 





Awarded to the Detroit and Muskegon 
Plants of Continental Motors 
Corporation for High Achievement. 
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HIS, YOU WILL SAY, is a strange- 
looking map of the U.S.A. 


There’s Chungking, China, right 
where you'd expect to find Elko, 
Nevada. 


But we put it there to remind you 
that you can fly from Chicago to 
Chungking in 39 hours’ elapsed time 
—about the same time it takes to 
travel from Chicago to Elko, Nevada, 
by train. 

And that’s why we put Moscow, 
Russia, where San Antonio, Texas, 
ought to be — and Singapore up near 
Seattle, Washington. 


The number of hours shown over 
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MOSCOW 128 HRS 


each of these foreign cities represents 
the elapsed time by air from Chicago 
to that foreign city. Its location on the 
map shows the approximate distance 
you could travel in the U.S. by train in 
the same length of time. 


Perhaps you hadn’t thought of the 
world as being so small. But it is. 
Today, because of the long-range 
plane, no spot on earth is more than 60 
hours’ flying time from your local air- 
port. 


No longer, in a world shrunk so 
small, can there be such a thing as a 
hermit nation. Not when the Atlantic 
can be spanned in 372 minutes, and 
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What's Chungking doing in Nevada ? 


the broad Pacific in only 35 hours. 


As a nation, we didn’t fully under- 
stand this, at first. But when we did 
become aware of it, we quickly recog- 
nized the need for speeding the pro- 
duction of vast numbers of military 
aircraft, and training the personnel 
to fly, fight, and maintain them. 


This has been done — is still being 
done. And mastery of the air — which 
was not ours to begin with — is now 
helping to change the once-desperate 
hope of ultimate victory into a cer- 
tainty. 


Atter Victory, when we set about 
the task of securing our freedom and 





CONSOLIDATED VULTEE AIRCRAFT 
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a lasting peace, the plane will take 
its rightful place as a tremendously 
constructive force, welding the peo- 
ples of the earth together in friendly 
trade and intercourse and mutual 
understanding. 








A nation on wings — In 1940, there were 
j less than 100 major airports in the U.S. 
| By the end of this year there will be at 
least 865, mot counting military air- 
dromes, all capable of handling even the 
biggest planes now flying. In addition, 
there will be well over 2000 smaller 
landing fields. 
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The 4-engine, long-range Liberator 
bomber carries a heavier bomb load 
farther and faster than any other U.S. 
bomber in action against the enemy. 
Those operating from U.S. and British 
bases on anti-submarine patrol bave 
been nicknamed “V.L.R.” (very long 
range) Liberators. Fully loaded with 
depth bombs, they fly 2000 miles or 
more, bave sunk subs as far as 1000 
miles out im the Atlantic. Because of 
their extremely long range, Liberators 
were chosen to carry out the devastating 
raid on the Ploesti oil refineries in 
Rumania. 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


Sen Diego, Calif. * Vultee Field, Calif. 
Fort Worth, Texas * New Orleans, La. 
Nashville, Tenn. * Wayne, Mich. 
Allentown, Po. * Tucson, Ariz. 
Elizabeth City, N.C. * Louisville, Ky. 
Dearborn, Mich. * Miami, Fla. 
Member, Aircraft War Production Council 
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QUICK FACTS FOR AIR-MINDED READERS 


The long-range Army Liberator bomber is 
now being built by Ford, Douglas, and 
North American, as well as by its designers, 
Consolidated Vultee. Sharing the blue- 
prints of a great weapon for Victory with 
other manufacturers is the American way 
of waging a war. 





The tough, bullet-fast Vengeance dive 
bomber is a Consolidated Vultee combat 
plane. Powered by a 2000 horsepower en- 
gine, and with hydraulic dive brakes for 
perfect control when streaking earthward 
toward its target, this deadly Army plane 
is giving a superb account of itself on our 
global battlefronts. 


Well over 40% of the tens of thousands of 
workers in the Consolidated Vultee plants 
are women. Many of them were teachers, 
housewives, salesgirls — people who never 
worked before in an office or plant. But 
now they are skilled aircraft builders, do- 
ing their part to hasten the end of the war. 


° « . 


More than 10,000 subcontractors and sup- 
pliers are pitching in and working ‘round 
the clock te help us put more and more 
Liberator bombers into the hands of Army 
and Navy pilots. 





No spot on earth is more 
than 60 hours’ flying time 
from your local airport. 
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port — Swarms of Liberator Express transport planes — work- 


horse version of the 4-engine, long-range Liberator bomber — are flying America’s globe- 
girdling supply lines, carrying military equipment and personnel. “Payload” cap«-ity: 
up to 10 tons. One Liberator Express operating for Consairway — Consolidated Vu'tec's 
foreign service transport line for the Air Transport Command — bas already flown 31 


round trips to Australia. 


FRE e Consolidated Vul- 
© tee is eager to 
make whatever contribution 
it can toward a clearer un- 
derstanding of today’s new 
global geography. 

The well-known cartog- 
rapher, Richard Edes Harrison, has 
worked with us in the preparation of a 
32-page booklet entitled “MAPS — and 
how to understand them.” This booklet is 
now available and will gladly be sent free 
on request. Simply fill out the coupon 
at the right. 





Consolidated Vultee Aircraft Corp. 
P. O. Box 157, New York, N. Y. 


! 

| 

! Please send me a free copy of the 
{ 32-page booklet, “MAPS — aad how 
] ‘0 understand them.” 
i : 
| 

I 

! 


Name 





Address 








San cocmebannneneinandes anenanal 





LIBERATOR (4-engine bomber) — CORONADO, CATALINA, (patrol bombers) — LIBERATOR EXPRESS (transport) — 


VALIANT (basic trainer) — VENGEANCE (dive bomber) — SENTINEL (“Flying Jeep”) — RELIANT (navigational trainer) 
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(Continued from page 86) 
bombers based in England could have 
been used for tactical support. The ad- 
vantage of the long-range bomber is that 
it can fly from an airfield located in the 
country from which the attack starts. 
For instance, in an invasion of the Con- 
tinent across the North Sea and the Eng- 
lish Channel, the long-range bombers 
supporting the attack can fly from air- 
fields long in existence in Britain. The 
same is true of long-range bombers based 
in Africa. Where the fighting is not with- 
in range of land-based fighter planes but 
within range of the sea coast, carrier- 
based fighters can be used. 

In operating across water where sea 
transport plays a very important part, as 
was the case in the Sicilian campaign and 
is now the case in the Italian campaign, 
and will be the case in any Balkan cam- 
paign or the establishment of a second 
front in Western Europe, there is another 
very important point. 

It is that you cannot load more ton- 
nage in the ships available than they have 
been designed to carry. Therefore, it is 
very important to apportion that tonnage 
so that when combat is going on with 
the enemy at the end of the voyage there 
will be available the maximum combat 
power to bring against him in battle. 

The establishment of air bases is not 
only a question of the materiel needed for 
maintaining planes but also the consid- 
erable number of men on the ground to 
keep an air base going. Furthermore, all 
these men have to be fed, clothed, ad- 
ministered and disciplined, and the medi- 
cal corps personnel provided. 

Therefore, if the aviation support does 
not have to be transported by ship but 
can fly in from bases maintained on the 
other side of the water, the same amount 
of ‘tonnage can transport and maintain 
a far greater number of infantry, artillery 
and tanks. 

All the battlefields in Sicily and those 
up to date in Italy are within reach of air 
bases in North Africa. 

However, to reach German factories in 
the neighborhood of Vienna and other 
points in the Valley of the Danube it is 
necessary to have bases established in 
Italy, and such bases necessitate the use 
of tonnage which otherwise could be 
used to increase the proportion of our 
artillery, infantry and tanks fighting the 
Germans, 

Each day’s newspapers contain accounts 
of air attacks on German and French 
ports, factories and communications from 
bases in the United Kingdom. They also 
contain accounts of air attacks i . the rear 
areas of the German ground forces op- 
posing our advance in Italy. They are 
beginning now to contain accounts of air 
attacks upon Austrian and Balkan ob- 
jectives carried out by planes based in 
Italy. 

In consequence of choosing long-range 
strategic bombing we are scattering 
bombs over Austria and the Balkans 
while in Italy we have not yet captured 
Rome! 

Had we chosen to use the flexibility of 
air power to concentrate it in direct sup- 
port of our ground troops, our aviation 
today would have bases in the Po Valley 
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from which to bomb Germany strategical- 
ly while we are preparing the general 
assault on Fortress Europe. 

Army regulations state: “Land power 
(the American terminology has always 
been ‘ground troops’ while the British 
have referred to ‘land power’) and air 
power are co-equal and interdependent 
forces. Neither is an auxiliary of the 
other.” 

The fact is, however, that the manner 
in which air power has been used has 
reduced ground troops to an auxiliary 
position. This not only prolongs the war 
but is also to the detriment of the fullest 
use of air power. Otherwise our aviation 
today would be in a vastly stronger posi- 
tion by reason of the land bases we would 
have won for it. 

This is the fifth year since the Spanish 
War. The last part of that war clearly 
demonstrated the importance of tactical 
support from the air. One of the reasons 
the Loyalists lost was because their 
ground troops did not get such direct 
support while the Nationalists always 
got such support. 

Our own Army regulations show clear- 
ly that adequate air support to the 
ground troops is not to come even from 
the tactical air forces. They state: 

“First priority of missions of the tacti- 
cal air force is to gain the necessary 
degree of air superiority. 

“Second priority, to prevent the move- 
ment of hostile troops and supplies into 
the theater of operations or within the 
theater. 

“Third priority, to participate in a com- 
bined effort of the air and ground forces 
in the battle area to gain objectives on 


the immediate front of the ground 
forces.” 
That is exactly the trouble. Granted, 


the first priority—obtain air superiority— 
is correct if it can be obtained, it is only 
acceptable up to the time real fighting 
begins. When that happens, support of 
ground troops in battle areas, now given 
third priority, should be first. 

Failure to have sufficient ground 
forces at the front, as is true in Italy to- 
day, has been the cause of every United 
Nations defeat since the war began. 

Contrasting the situation in 1917, when 
we entered the war, with that of today, 
shows this: 

In 1917, when the United States entered 
the war the Allies had Germany, Austria- 
Hungary and Bulgaria shut up in a rela- 
tively small part of Europe by compari- 
son with the enormous proportion of 
that continent held by the Germans to- 
day. On the eastern side, while Russia 
had been pushed back east it was not as 
far east as the line on which the Russians 
and Germans are fighting today. Else- 
where, Germany and her allies were 
hardly out of their own territory. The 
Scandinavian countries, Denmark and 
Holland were all neutral and unoccupied 
by the Germans. While most of Belgium 
was occupied, only part of north and 
northeastern France were in German 
hands. Italy held roughly the crest of 
the Alps. In the Balkans the Allies held 
the line across southern Albania and 
northern Greece, stretching from the 
Adriatic to the Aegean Sea. 


February, 1944 


Had aviation existed on the scale of 
today we could easily have bombed all 
of the interior of Germany and her al- 
lies. 

When the war started in 1939, Belgium, 
Britain and France held a better position 
on the Western Front than the Allies 
held in 1917 and 1918. Holland, in a 
state of armed neutrality, furnished a 
splendid opportunity to flank the Ger- 
man positions once an attack was 
launched. 

Later, when there was every indica- 
tion that Germany intended to invade 
and occupy Norway, the opportunity 
existed to occupy it first. 

Had we taken advantage of this, the 
British and French aviation would have 
had airfields from Norway in the north 
through Holland, Belgium and northern 
France to the Swiss frontier. 

Why did we fail to take advantage of 
this splendid opportunity? 

The answer is simple. In none of 
these places did the United Nations have 
enough ground troops to keep the Ger- 
mans out and give French and British 
aviation a chance to operate. It is true 
that the Germans had superior air power, 
but that is not the reason. There are 
two reasons: First, in all these coun- 
tries, the Germans had a vastly superior 
number of ground troops when they in- 
vaded on the ground. 

The second reason is that they used 
their aviation not to bomb long distances 
in the rear, in accordance with Douhet’s 
theory, but strategically to prepare the 
attack for the ground troops and tactical- 
ly to give direct support to the German 
ground troops by attacking the enemy’s 
infantry, tanks and artillery on the bat- 
tlefield. 

When Yugoslavia came in and Greece, 
which had been fighting the Italians for 
some time, needed help against the Ger- 
mans advancing through Yugoslavia, why 
did the British sent across from Egypt 
fail to hold the old 1917 line in front of 
Saloniki, which they had reached before 
the Germans attacked them? 

The answer is the same as in Norway, 
Holland, Belgium and France—insuffi- 
cient ground troops to meet the German 
attack of ground troops constantly sup- 
ported in combat by the German avia- 
tion. 

The German aviation, with previously 
prepared airfields, was able to concen- 
trate against the British. British avia- 
tion, lacking airfields in Greece, was at 
a serious disadvantage. 

Had the British sent help to the Greeks 
immediately they entered the war, they 
could have established themselves firmly 
in the old line through southern Albania 
and across northern Greece, while their 
aviation would have had plenty of time to 
establish themselves in Greece. 

Why wasn’t this done? 

It was not done for the simple reason 
that the British lacked sufficient ground 
troops both to carry on the campaign 
in Libya and bring help to the Greeks. 
The help they finally sent to Greece so 
weakened the British garrison in Libya 
that it was lost to the Axis. 

(Continued on page 158) 
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SAFETY COMES FIRST! 
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The HOWARD Mightingale 





(AMBULANCE PLANE) 








oty Eguieped with GENERAL AVIATION PRODUCTS 


perating largely from makeshift runways and rough, 
emergency landing areas... in good and bad weather 
in every climate . . . The HOWARD NIGHTINGALE 
efficiently performs its pick-up and delivery of the most 
precious cargo in the world! 


A tough job... but compensating for operational 
difficulties—in addition to rugged, Howard design— 
are GENERAL AVIATION PRODUCTS... enown 
‘round the world for quality and safety! 


General’s famous Top-Quality is to be found today in 
all General Aviation Products . . . in General’s Main 
Landing Tires, Tubes, Wheels and Brakes. . . in General 
Tail Wheels, Tires and Tubes . . . and in the extruded 
and molded rubber aviation parts made by General .. . 
gaskets, grommets, brake boots, pump diaphragms, wing 
walk treads, enclosure seals, and Sundreds of other parts. 


THE GENERAL TIRE & RUBBER CO. 






















The GENERAL 9 x 12 Expander Tube 

Brake & Wheel—partially assembled. 

* Bi-Metallic Drum affords rapid heat trans- 
fer from braking surface 

* Heat control eliminates drum distortion 


.-. brake “fade” 
* Brake and wheel combination offers 
lighter weight ... greater payload... 


longer service life! 


Available immediately for the Size 
7.50 x 10 Wheel and Brake Unit. 


Ue p> 
GENERAL 


AIRPLANE TIRE 
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A message for you... from 1953 


(Today, John Jones is just an average 
American, wrestling with all the doubts 
and worries and problems that beset every 
one of us right now. But let’s skip ahead 
10 years. Let’s look at John Jones then— 
and listen to him. . .) 


“<CyomeTiMEs I feel sogood it almost scares me. 

S “This house—I wouldn’t swap a shingle 
off its roof for any other house on earth. This 
little valley, with the pond down in the hollow 
at the back, is the spot I like best in all the 
world. 

“And they're mine. I own ’em. Nobody can 
take ’em away from me. 

“T've got a little money coming in, regu- 
larly. Not much—but enough. And I tell you, 
when you can go to bed every night with noth- 
ing on your mind except the fun you're going 
to have tomorrow—that’s as near Heaven as 
a man gets on this earth! 


“It wasn’t always so. 





“‘ Back in ’43—that was our second year of 
war, when we were really getting into it I 
needed cash. Taxes were tough, and then Ellen 
got sick. Like most everybody else, I was 
buying War Bonds through the Payroll Plan 
and I figured on cashing some of them in. But 
sick as she was, it was Ellen who talked me 
out of it. 

*«*Don't do it, John!’ she said. ‘Please don't! 
For the first time in our lives, we're really sav- 
ing money. It’s wonderful to know that every 
single payday we have more money put aside! 
John, if we can only keep up this saving, think 
what it can mean! Maybe someday you won't 
have to work. Maybe we can own a home. And 
oh, how good it would feel to know that we 
need never worry about money when we're old!’ 

“Well, even after she got better, I stayed 
away from the weekly poker game—quit drop- 
ping a little cash at the hot spots now and then 

gave up some of the things a man feels he 
has a right to. We made clothes do—cut out 
faricy foods. We didn’t have as much fun for a 
while but we paid our taxes and the doctor 
and—we didn’t touch the War Bonds. 

“We didn’t touch the War Bonds then, or 
any other time. And I know this: The world 


wouldn't be such a swell place today if we had 


The Treasury Department acknowledges with appre- 


ciation the publication of this advertisement by 
ZIFF-DAVIS PUBLISHING COMPANY 








































"Feeder" Factories 
(Continued from page 27) 











ping machines, swaging machines, soldering irons and the 
workers’ own miscellanegus hand tools. Just about the bulk 
iest equipment at the shops are bandsaws, hydraulic riy 
presses and buffer machines. 

In contrast to the headaches of employment officials scrapin 
the oft-scoured bottom of the labor supply barrel in San Diegg 
recruiting of workers has been a pleasure in the feeder shg 
towns. 

“We learned that there were hundreds of women in thege 
small towns who were just aching for a chance to do som 
thing toward the war effort,’ explained a Convair executive 
“yet for some reason they had not yet gone to work in am 
of the big factories. Some were reluctant to leave their homeg 
Others had retired and had little incentive to move away 
from their quiet surroundings to work in a booming war ing 
dustry city. 

“Wives of service men who followed them to the coast and 
settled down to wait their return from overseas duty, such ag 
many of the women in Laguna Beach, readily seized a means 
of self-support and an escape from the boredom of idleness, 
In Santa Ana, wives of men at the nearby giant Army air base 
form a large percentage of the employees in the three shops 
there.” 

Daughters and wives of farmers, shopkeepers, the neigh- 
borhood doctor or lawyer, and of men in the armed forces 3 
are relied on to keep the feeder shops functioning. Thus, the Ii 
economic structure of each community, and its adjacent farm 
labor requirements, are not being tampered with. And since 
these women as a‘rule already were in the community when 
the feeder shop was established, its presence has created no 
new housing and transportation problems. 

The esprit de corps in the shops is amazing. It reflects small- 
town enthusiasms and group pride that will not be found in 
huge factories in which a worker transplanted from his native 
environment hundreds or thousands of miles away feels him- 
self a mere automaton in a complex machine. 

At Laguna Beach, for instance, the two shifts have formed 
day and night clubs between which a friendly spirit of rivalry 
exists for better production records. 

A large percentage of the women workers don’t need the 
money. At Coronado, Mrs. John H. Towers, wife of the vice 
admiral in command of Navy aviation at Pearl Harbor head- 
quarters, has charge of recruiting the personnel. Ranking 
Navy and Marine Corps officers’ wives sort rivets alongside 
those whose husbands’ uniforms can show little more distine- 
tion than a sergeant’s chevrons. 

Seven electric assemblers at Laguna Beach have banded 
together into a group known as the “Retreads.” Each served 
in World War I, and leaped at the opportunity to substitute 
factory work for an existence of gardening and getting sun- 
tanned on the beach. Several were nurses overseas, others 
worked in munitions plants in the last conflict. Like many of 
their fellow workers, their hair betrays some gray. 

“We fought and worked to make the world safe for democ- 
racy once,” says Maude Shanafelt, one of the septet. “Now 
we're back on the industrial firing line to guarantee that in 
the future there won’t have to be need for any more ‘Re 
treads.’” : 

Perplexed by labor supply troubles at home, Convair officials 
will break into grins whenever the feeder shop subject is 
brought up. They believe that they’re the first to attempt 
this method of controlled sub-contracting on such an exten- 
sive scale 

“You bet we’re enthused over the feeder shops,” says Works 9 
Manager Bowling. “How else could you get another 1,70 § 
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MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, EAST COAST, INC. 





Very soon now, there’!I be well over 
2,000,000 men in the U. S. Army 
Air Forces. 


Flight is their business. 


War has taught them the machines, 
the techniques, the language of 
flight. They recognize no impass- 
able barriers of land or sea. 


There’s many a man among these 


BUY WAR BONDS AND SPEED VICTORY 


TOWN, USA. 
pop: 2,000,000 


two million who pilots the U. S. 
Army Bell Airacobra. In his single 
engine fighter, he can be 20,000 


feet in the sky—seconds after he 
leaves the earth. Sixty minutes later 
he can be more than 400 miles away 
AIRCRAFT 


MEMBER WAR 


PRODUCTION COUNCIL—EAST 


... blasting out a pattern of victory 
with machine gun bullets and can- 
non shells. 

It’s as if he had moved to a strange 
new city (Skytown, U. S. A.) and 
adopted a new way of life. 


COAST, INC. 


MAKE NO EARTHBOUND PLANS FOR THESE 2,000,000! After the war, they—and you—will fly. 
You'll fly in superior planes of peace because this war has taught us some lessons, too. How to break 
with precedent in designing aircraft to do specific jobs. How to pioneer better, faster, less costly 
methods of mass production. © Bell Aircraft Corporation, Buffalo and Niagara Falls, New York. 
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The Elements of ‘Celestial! 
(Continued from page 34) 





rangement of the tables and diagrams 
and follow through the problems given. 

The navigation accomplished in a flight 
will now be given as it is actually done. 
The “sights” are worked by H. O. 214 
using the Navigation Note Book and the 
Mark II Plotter. The D. R. data is ar- 
ranged at the top of the page, with the 
solutions for lines of position on the bot- 
tom half of the page. 

Referring to the vertical form: 

GCT is Greenwich civil time as read 
from a second-setting watch. GHA is 
Greenwich hour angle taken from the air 
almanac for the proper GCT and date. 
“Corr” is the correction of GHA for odd 
minutes of GCT. “(A)” is the assumed 
longitude near the D. R. position, so 
chosen as to produce a LHA, or Local 
hour angle, as a whole degree. LHA is 
the angle between the assumed longitude 
of the observer, and the longitude of the 
geographical position (G. P.) of the body. 
Dec,” or declination, is the latitude of 
the body’s G. P. and is found in the 
almanac with G. H. A. “Lat” or latitude, 
is the whole degree of latitude nearest the 
observer’s D. R. latitude. 

With the arguments LHA, Dec and Lat, 
the values of Ht, tabulated altitude and 
azimuth, are taken from H. O. 214. “d” 
is a correction for odd minutes of de- 
clination. He is the computed altitude 
which is compared with the observed 
altitude, Ho, to obtain the altitude differ- 
ence, “a.” The latter is laid off from the 
assumed position of the observer along 
the azimuth line, toward the body if Ho 
is greater than Hc, and away if Ho is 
smaller than He. Through the point thus 
found, the line of position is drawn at 
right angles to the azimuth of the body. 

This is a short incomplete explanation 
of practical celestial navigation, but will 
show the simplicity of the method. 
Lines of position are advanced or com- 
bined with position lines found by radio 
r by bearings on terrestial objects. END 





| Learned About Flying .. . 
(Continued from page 82) 








about 90 m.p.h., and a plus drift, varia- 
tions in which were of small concern 
since the direction was inland. 

We took-off at 4:20 p.m. on what 
proved to be the excellent N-S runway. 
I watched my navigation meticulously 
and hit old familiar 130 exactly where 
I'd planned. There was still enough 
daylight remaining to get up to Central 
Jersey. As the shadows lengthened, we 
settled down to 500 feet. We got in “un- 
der the line,” and were we happy! 

What I learned about flying from that 
day’s work, was: 

(1) Always navigate over unfamiliar 
terrain 

(2) Always navigate, anyhow. 

_(3) Don’t tackle long flights when 
there is a strong ground haze—unless 
you have an instrument rating (and in- 
Struments). END 
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ANSWERS 


TO THREE PROBLEMS... 


THE PROBLEM OF CORD STRETCH 


and the related problem of thermal changes...An answer: “‘Lock- 
Clad’”’ Control Cord, conceived by Lockheed, developed and manu- 
factured by Roebling. Its swaged dural sheath reduces load stretch, 
brings coefficient of expansion to a point more closely approaching 
that of the dural airframe. 


tue ROEBLING way 


THE PROBLEM OF SPLICING CORD ASSEMBLIES 


...An answer: This new Roebling sleeve, which eliminates waste of 
cord, and the need for skilled splicers. 


THE PROBLEM OF PRODUCTION LAGS 

...An answer: Complete assemblies of cord and swaged terminals 
from Roebling. A complete range of types and sizes of Roebling Air- 
cord and Terminals to suit your purpose. 


Aircord Division 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY © Branches and Warehouses in Principal Cities 


R ROEBLING 


PACEMAKER IN WIRE P OD oT 
Wire Rope, Strand, Fittings Division Electrical Wire Division ~ 
Aircord Division : Round, Flat Wire Division — 
Suspension Bridge and Cableways Division Woven Wire Fabric Division ad 
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Appointment at Seven — 


SEVEN MILES....UP/ 
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Seven miles or more above Nazi earth a big, - 
barrel-chested, brutal-looking fighter plane c 
has an appointment with a Focke-Wulf. This e 
appointment was written down in the engage- b 
ment book of the Army Air Forces a long v 
time ago, before we had a fighter plane that " 


could work effectively at 35,000-40,000 feet. 

Keeping this appointment is—the P-47 
Thunderbolt! 

...escorting heavy bombers on raids deep 
into Europe...rolling up combat scores of 2 
to 1, 4 to 1, even 15 to 1 against Germany’s 4 
best fighters. 
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In designing a six-ton stratosphere fighter, 








Republic Aviation solved many long-standing § ii 
problems in the field of high speed, high alti- J‘ 
ie tude aircraft. After the war, long distance d 
a commercial planes will fly more safely, more y 
swiftly, more economically— because they'll ‘ ; 
= fly high. Republic Aviation Corporation, b 
Farmingdale, L. I., N. Y. and Evansville, Ind. A 
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Arctic Emergencies 
(Continued from page 56) 








Don’t grow a beard if you can help it— 
moisture from your breath will freeze on 
your beard and form an ice-mask that 
may freeze your face. 

Shelter can be provided in a number 
of ways. Hard-packed snow drifts can 
be hollowed out to provide protection for 
two or three men. If a semi-permanent 
type of camp is necessary, build an ice 
house. The ice or snow can be cut into 
blocks with a machete or a snow knife 
or with a large blade improvised from a 
strip of metal salvaged from your plane. 





A good tent can be made out of your 
parachute—with the shrouds serving as 
stake lines. When you cut your chute 
free of its harness, save the harness. It 








can be used as an improvised pack. 
Pitch your tent in a sheltered spot but 
not in the lee of a snow bank where it 
stands any chance of being buried by 
drifting snow. If no natural windbreak 
is available, construct one out of snow 
or ice blocks. The opening to your tent 
big should be away from the direction of the 
) BAG prevailing wind and the floor should be 
plane covered with boughs, canvas wing covers, 
This engine covers or seat cushions. 
In tree country, a lean-to shelter can 
gage be constructed by arranging a frame- 
long work of poles and covering it on three 
that sides with a thick layer of evergreen 
boughs. 
feet. 
P-A7 
deep 
3 of 2 
any’s 
shter, i The floor of your shelter should be 
nding lined with boughs, canvas, or seat cush- 
» alti- : ions. If you are using a sleeping bag, 
air and dry it at least once every three 
tance . days. Wear as few clothes as possible in 
more /- your sleeping bag. Excessive body mois- 
hey'll : ture will condense and form frost inside 
ef » the bag. When this happens, turn the 
tion, FF bag inside out and beat it with a stick. 
, Ind. i A damp or frosted sleeping bag is dan- 


gerous, keep it dry. 

Don’t put your sleeping bag directly on 
the snow or ice. Protect it with a layer 
or evergreen boughs if they are available 


j, or with wing cover, seat cushions, or en- 


gine covers. 
In tree country, wood for heating and 
cooking fires is no problem. Various 











types of fires and fireplaces can be used. 
Shield your fire from the wind and, in 
snow country, don’t build it directly on 
the ice or snow. The melting snow will 
wet the wood and reduce the heat of 
your fire. Build it on a crib of wood or 
metal. 









If no wood is available, your main 
source of fuel will be the oil and gaso- 
line drained from your engine. This can 
be burned in several ways. If the oil is 
congealed, mold it into small balls. Place 
one of the pieces in the bottom of an 
open-top can or any other receptacle that 
has a draft hole cut near the bottom. 
Cover it with the kapok or other stuffing 
salvaged from your seat cushions, pour a 
very small amount of gasoline over the 
top and light it. More fuel can be added 
as desired. 
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If the oil is liquid, mix a little gasoline 
with it, pour the mixture into the can 
over an improvised wick consisting of 
four or five strands of twisted cord or rag 
supported on a bent-wire tripod frame, 
and light the wick. A small flame inside 
a closed heater of this type will provide 
enough heat for quick cooking. The same 
type of tin can heater can be used as an 
economical burner for small quantities 
of wood. 

A heater for use inside your impro- 
vised tent or lean-to need be nothing 
more than a candle burning inside a 
small tin can. Or, if you have no candles, 


a miniature of the cooking burner can 
be made. 
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In some Arctic regions surface coal is 
available as fuel. 

Animal fats and hides also provide a 
source of fuel. A small chunk of caribou 
suet, for instance, placed on a small piece 
of wood and lighted, is sufficient to cook 
enough meat to last three men one day. 
The hide of a musk ox or a grizzly bear 
will cook three or four pots of food. Seal 
blubber also makes an excellent fuel. 

Warning: Dangerous carbon monoxide 
fumes are produced when any kind of 
fire or heater is burned in an unventi- 
lated shelter. Be sure to provide ventila- 
tion. 

Carbon monoxide poisoning is one of 
the greatest dangers in the Arctic. Car- 
bon monoxide gas is colorless and odor- 
less. Your only means of combating it 
is through adequate ventilation, particu- 
larly at night. A snow drift may cover 
your tent and reduce the normal ventila- 
tion through the fabric of your tent, so 
provide some other means of ventilation 
while your stove or fire is burning. Keep 
a burner or fire going only long enough 
to cook your food—then put it out. 

Eat as much fat as you can. Fat is 
a heat-producing food and very impor- 
tant to your health in the Arctic. 

In the winter months, animals and fish 
will be about your only source of natu- 
ral food. The caribou_provides the best 
meat of the land animals and the seal 
provides the best of the sea animals. 

Polar bear is very likely to be tough 
and stringy if cooked. It is more tender 
if eaten raw and frozen. Avoid polar 
bear livers, they are poisonous. 

Musk ox meat has a strong flavor but 
it is rich in fat. 

Because of the importance of fats, 
under no conditions limit yourself to a 
meat diet of rabbit just because they 
happen to be plentiful in the region 
where you are forced down. Rabbits are 
generally so lean that you have to eat 
a little too much for comfort in order to 
get enough energy out of them, Try to 
supplement your diet with other things. 

Some Arctic birds are well supplied 
with fat—notably ducks, geese and 
swans. These water birds all go through 
a two- or three-week flightless period 
while they are molting in midsummer. 
The best-known winter birds are the 
ptarmigan, or snow partridge, which is 
rarely fat; the white owl, which usually 
is fat and tasty, and the raven, which 
is tough. Make a point of finding all the 
gull and tern colonies you can. Here you 
will be able to get a good supply of eggs 
and young birds even without a gun. 
Such colonies are usually on small 
islands or cliffs. 

On the average, all fish have enough 
fat to make them good Arctic food. The 
liver of the cod, for example, is an ex- 
tremely good form of fat and can be 
eaten boiled. 

Although complete protection from 
scurvy can be had from a prolonged 
meat-and-fat diet, the roughage value of 
greens is important. In an emergency, 
almost any local green, pleasant to the 
taste and succulent enough to be swal- 

lowed, can be eaten. 

There are no poisonous flowering 

(Continued on page 105) 
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Quality ... Service... Dependability! 
Three little words — but built into 
FLIGHTEX fabric they help our boys 
come out on top in air battles on all 
fronts. You can help too... 

Buy Wer Bonds! 


FLIGHTEX 


ATLANTIC RAYON CORPORATION INDUSTRIAL FABRICS DIVISION 
350 Fifth Avenue, New York 1 
Leading Manufacturers of Fabric and Tapes “he hi Aircraft Industry 
Export Representative—Aviquipo, Inc. 25 Beaver St., N. ¥, Cable Address—"Aviquipo” 


RESALE DISTRIBUTORS 


AIR TRANSPORT EQUIPMENT, INC., Roosevelt Field, Garden City, N.Y. WAN DUSEN AIRCRAFT SUPPLIES, Wold-Chamberlain Airport, Minneapolis, Mina., 
INTER CITY AVIATION, INC., East Boston, Mass. and Chapman Field, Waterloo, lowe. 
THE AIRCRAFT STEEL & SuPrLy CO., Wichite, Kan., Fairfax Airport, KARL ORT, York, Pa. 

Kansas City, Kan., Dallas, Tex. AVIATION SUPPLY CORP., Hapeville, Ga. 
SNYDER AIRCRAFT CORP., 5036 West 63rd St., Chicago, Ill. PACIFIC AIRMOTIVE, Burbank, Cal., Oakland Airport, Oakland, Cal. 
and Sullivant Avenue Airport, Columbus, Ohio. AERONAUTICAL TRADING CO., 169-24 Rockaway Bivd., Jamaica, N. Y. 
LEAVENS BROS. AIR SERVICE, LTD... Barker Airport, Toronte, Canada. suppiy DIVISION, INC., Lambert Airport, Robertson, Mo. 
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A—Dalton Marine Navigational Plotting Board 
Mark A—$12.00 


B—Dalton Aircraft Navigational Plotting Board 


Mark 3-A— $12.00 
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Born in the air 
for use on the sea 


Because the Dalton aircraft navigational plotting 
boards used by the Navy were so successful in plotting 
interceptions and figuring relative movement problems, the 
Coast Guard adopted it with changes, suiting it to patrol 
boats engaged in anti-submarine warfare. The Dalton 
Marine Navigational Plotting Board and the Dalton Air- 
craft Navigational Plotting Board are both precision made in 


Felsenthal Plastics and available at the sources listed below. 


Weems System of Navigation, Annapolis, Md. 


F. Weber Co. Air Associates 
227 N. Park Avenue, Baltimore, Md. Love Field, Dallas, Texas 
Kelvin & Wilfrid O. White Co. A. M. Carrow 
90 State St., Boston, Mass 2510 Oakdale St., Houston, Texas 
Von Lengerke & Antoine Hopkins-Carter Hdwe. Co. 
9 No. Wabash Ave., Chicago, Lil. 139 S. Miami Ave., Miami, Fla. 
Cleveland Inst. of Aviation The Powers Company 
270 Hanna Bidg., Cleveland, Obio 106 St. Michael St., Mobile, Ala. 


Precision made in 


FELSENTHAL PLASTICS 


G. FELSENTHAL & SONS, 4100 WEST GRAND AVENUE, CHICAGO 51, U.S.A 


Abercrombie & Fitch F. Weber Co. 
45th St. & Madison Ave., New York, N.Y. 705 Pine St., St. Louis, Mo, 
Pan-American Navigation System Miss Mary Tornich 
12021 Ventura Blvd., North Hollywood, Calif. 110 Congo St., San Francisco, Cal. 
F. Weber Co. Creighton Merrell Aviation Grd. School 

1621 Chestnut St., Philadelphia, Pa. 1413 25th Ave. N., Seattle, Wash. 

Portland Instrument Co. A. Owen Holliday Co. 
334 S. W. Fifth Ave., Portland, Ore. 1121 E. Douglas, Wichita, Kan. 
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(Continued from page 101) 
plants or grasses in the Arctic. The only 
poisonous Arctic fungus is easily recog- 
nized by its yellowish red cap. All other 
Arctic fungi found above the northern 
timberline are edible. 

There are no known poisonous plants in 
the Arctic above the timberline. How- 
ever, play safe—avoid raw cow parsnip 
and mosslike lichens; they may make you 
sick. Berries are plentiful and nutritious. 
Here are some: 

Salmon Berry (bake apple): A low 
creeping perennial. The edible berries 
are reddish, turning to yellow as they 
ripen. They are juicy, about the size of 
a large raspberry, and ripen in July and 
August. Common in the north to the 
Arctic Ocean. 

Masu (liquorice-root): A non-climbing 
perennial herb of the pea family. Grows 
about one to two feet high. Pink flowers 
and flat seed pods. The root is edible and 
when cooked has a taste not unlike car- 
rots. It matures in August and can be 
gathered until late fall. 

Mountain cranberry: A low-creeping 
shrub with dark green leathery leaves. 
The dark red edible berries ripen in 
August and September and remain on 
the vines through winter. Widely distrib- 
uted throughout northern Canada and 
found as far north as the Arctic sea- 
coast. 

Blueberry: A low shrub with many 
branches. The edible berries, resembling 
commercial blueberries, are deep blue, 
ripening around July and August. The 
flowers are greenish white. 

Juneberry: A low tree or shrub with 
bronzy-green foliage, The purplish-black 
berries ripen in early summer. Found in 
damp woods and near swamps. 

Black crowberry: An evergreen shrub, 
freely branching. The black, shiny ber- 
ries are juicy and sweet. Found through- 
out northern Canada and even on some 
Arctic islands. Often they can be gath- 
ered from under the snow. The berries 
keep well when frozen. 

Wild rhubarb: A perennial herb three 
to six feet high with reddish stem and 
pointed leaves. Very common in the 
Yukon and on the Mackenzie and its 
tributaries but does not occur farther 
east. The young, juicy stems are edible 
and when cooked resemble rhubarb. 

Bistorta: A low-growing herb five to 
ten inches high. The flowers are white 
or pink in the form of spikes. The root, 
about the size of a pecan, is edible and 
best when cooked. Common in dry coun- 
try, chiefly north of the tree limit. 

In the Arctic, boiling is the easiest and 
best method of cooking. Boiling not only 
conserves fuel but preserves the essen- 
tial elements of the foods, In summer 
and autumn fresh water will be available 
except om the ice cap or on the sea. In 
the winter, ice or snow can be used. 

When the boiled meat has been eaten, 
the liquid remaining should be drunk. 
Never overcook meat, overcooking de- 
stroys the vitamins. For a variation in 
diet, chunks of meat can be broiled over 
the fire in any one of a number of ways 
but the bulk of the fish and meat eaten 
should be boiled. 

At sea, ice that is a year or more old 
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can be used for drinking or cooking 
water. Old ice can be distinguished from 
the current year’s ice by its rounded 
corners and by its bluish color in con- 
trast to the milky grayness of salt ice. 
Ice a year old rarely has any noticeable 
saltiness, while ice two or three years 
old is generally fresher than average 
river or spring water. In the summer, 
fresh water can be found in the hollows 
in old ice. Water fresh enough for drink- 
ing can be found even in the hollows on 
new ice, which itself is salty in mid- 
summer. 

On land, drinking and cooking water 
offers no great problem, In the winter it 
is perfectly safe to eat snow or cracked 
ice in small quantities during the day 
when you are traveling and don’t want to 
take the time necessary to melt it down. 
Eaten in large quantities, however, it 
chills the stomach and reduces your body 
temperature. 





When melting down snow or ice, don’t 
fill the pot at once. If you do, the snow 
on top will soak up the first water like 
a blotter and leave a cavity directly over 
the heated bottom of the pot and the 
pot may burn through. This is particu- 
larly so when, as the case probably will 
be, you are using tin cans for cooking 
containers, When possible, always melt 
ice for water. It requires less heat and 
takes less time. 

If you were on your flight course when 
forced down, stay with your plane. Res- 
cue planes will be out looking for you 
and will find you; but remember—any 
search takes time. Don’t give up hope 
of rescue too quickly. Travel in the 
Arctic is difficult. You will need every 
aid in the way of clothing and equipment 
that can be made available to you. 

If rescue fails and you decide to walk 
your way out, lay your plans carefully 
and then stick to them. What course you 
decide to follow should be determined 
largely by your location and the terrain. 

In mountainous or wooded areas, your 
best course, unless you know exactly 
where you are and have some definite 
destination, will be to follow streams and 
rivers downstream. They will lead you 
eventually either to some post of civiliza- 
tion or to the coast where your chances 
of finding food and a native village will 
be good. There is just one exception to 
this rule—in Siberia, rivers and streams 
should be followed upstream. The rivers 
in Siberia flow north, while civilization is 
to the south. 

Don’t wander aimlessly. Use your com- 
pass to maintain a general direction, but 
don’t try to travel in a straight line. 
Follow the contour of the land for the 
easiest going in the general direction that 
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you want to go. If you have no pocket 
compass remove the compass from your 
plane. 

When you camp, camp on the moun- 
tains and not in the valleys. Slopes and 
ridges in the Arctic are always warmer 
than the valleys. 

In thick wood, blaze a trail on the 
trees as you go, just in case you have to 
double back on your course. 
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pt of food as rest is the secret of 
Arctic travel, particularly in the winter. 
Don’t rush, cook at least one hot meal a 
day and be sure to get adequate sleep. 
You can survive many days without food 
if you will relax and avoid exhaustion. 
Don’t worry about freezing to death 
while you sleep. Unless you are ex- 
hausted you will wake up before you 
freeze. 

Before you leave your plane make sure 
that you are taking everything that will 
help you make your way back to civiliza- 
tion. Snowshoes, sledges and shelters can 
be made out of various parts of the plane. 
Cabin doors, main landing wheel doors 
and bomb bay doors make good sledges. 
Skis and snowshoes can be made by re- 
moving inspection panels, the cover strips 
over wing root joints, or tail-wheel doors, 
and lashing them to your feet with 
thongs or parachute shrouds. A section 
of engine cowl can be used as a container 
for melting water or for cooking, as a 
head shelter and windbreak for use with 
a sleeping bag, or as a fire shield for 
reflecting the heat of your fire into your 
lean-to or tent. 

In the case of a forced landing made 
with wheels down on an ice floe when 
no rubber boat is available, an impro- 
vised raft can be made by removing the 
tires from your plane and lashing them 
together with wire and control cables, 
The wheels can be removed by stacking 
ice blocks under the wings so they will 
support the airplane and permit partial 
retraction of the landing gear. If there is 
sufficient time, fuel tanks also can be 
removed and used as floats. Such impro- 
vised rafts will help you to cross open 
leads and short stretches of sea, provid- 
ing the water is calm. 

Before leaving your plane burn all 
papers, technical orders, and trip data 
that might be restricted, confidential or 
secret. Secret instruments should be 
smashed and the parts buried or thrown 
into the sea. 

Frostbite, or local freezing, is a con- 
stant danger to anyone exposed to the 
sub-zero temperatures of an Arctic win- 
ter. Strictly speaking, frostbite cannot 
be prevented but the risk can be mini- 
mized. To neglect a frostbitten spot is 
to invite gangrene. 

There is no particular pain with frost- 
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bite. Quite the contrary, there is an 
absence of sensation, a numbness. Frost- 
bite can occur without a person knowing 
it, so examine your face, hands, and feet 
frequently. The symptoms are stiffness 
and a grayish or whitish color of the 
part affected. 

If you are frostbitten don’t apply snow 
or ice. Instead, warm the affected part 
gradually. Don’t rub the spot. Even the 
gentlest massage can do a great deal of 
harm. If frostbite appears on your face, 
warm it by grasping it with the other 
hand. Frozen hands and fingers can be 
thawed by holding them against your 
chest or under your armpits inside your 
clothes. 

Frozen feet are particularly serious. 
Try to keep your feet from freezing but 
should they get frostbitten, take care of 
them immediately. Change to a warmer 





footgear if you can, or wrap them in 
cloth or fur until they thaw. Warm them, 
but don’t put them close to a heater or 
fire. Warm them gradually. 

A burning sensation follows the warm- 
ing and thawing of a frozen part. The 
actual thawing may be extremely pain- 
ful. After frostbite there may be blister- 
ing and peeling just as in sunburn. 

Snowblindness is caused by the bril- 
liant reflection or glare from the surface 
of snow. Avoid it like the plague, for 
once you have had one case, recur- 
rences are likely to follow. Wear your 
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goggles, either your flying goggles or 
your homemade wooden sun shields at 
all times during the daylight. Don’t be 
fooled by an overcast day and on a 
brighter day remember that merely lift- 
ing your goggles a half dozen times may 
bring on snowblindness. 

The first warning of snowblindness 
comes when you can no longer detect 
variations in the levels of ground, Later, 
your eyes will begin to burn, they will 
become inflamed and increasingly sensi- 
tive. They will pain when exposed even 
to a weak light. 

The best medicine for snowblindness 
is complete darkness. During the long 
periods of daylight this will mean some 
sort of dark bandage to exclude all light. 
An ice compress or cold-water compress 
will bring some relief providing there is 
no danger of freezing. 

In most cases, snowblindness will dis- 
appear in two or three days under care. 
When first used again the eyes see two 
of everything but normal focus soon 
returns. 

In general, when an accident hap- 
pens in the cold, shock is very likely to 
take place, especially if there is pain or 
bleeding. An injured person should be 
covered immediately with blankets, a 
tarpaulin, extra clothes or a sleeping 
bag. Keep the head and upper part of 
the body lower than the legs and lower 
part. Administer warm, non-alcoholic 
drinks and apply heat if possible to the 
chest, stomach, and thighs. 

If it is necessary to use a tourniquet 
don’t apply pressure too long at a stretch, 
as freezing may result. Even tight ban- 
dages can dangerously reduce blood cir- 
culation. If a tourniquet is necessary, 
keep the part beyond the tourniquet 
warm but do not heat it above body 
temperature. 

From the middle of June to about the 
middle of September when the first of 
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the heavy frosts come, the worst Arctic 
pest is the mosquito, Fortunately, Arctic 
mosquitoes and flies are not disease car- 





riers but they are extremely bothersome 
and during the mosquito and fly season 
head nets, leggings, and gloves will be 
important parts of your clothing. 
Sandflies, found in large numbers on 
the mainland, are most bothersome in the 
early afternoon, decreasing their activity 
as the evening cools. Known as punkies, 
midges, and “no-see-ums,” they are per- 
sistent blood-suckers small enough to go 
through the usual netting or head net. 





Bulldogs, sometimes called mooseflies, 
deerflies, or horseflies, look like over- 


grown house flies. Their bite is like the 
cut of a scalpel, drawing blood in a trickle. 
Bulldogs are most annoying on days. A 
head net, leggings, and gloves offer the 
best protection. 

Blackflies are bad pests in certain Arctic 
areas, particularly in the forests during’ 
the summer months. Their bite causes se- } 
vere swelling. Protection against them is 
the same as for mosquitoes and sand- 7 
flies. END 








Report from Washington 
(Continued from page 67) 





Some congressional leaders who have 
backed the bill from the beginning are 
beginning to believe that—as now con- 
stituted—it has too many enemies and 
will not survive. Others, less pessimistic, 
feel that it will get by the House early 
in the year, and have enough of its teeth 
pulled in joint House-Senate committee 
meetings to draw off some of the oppo- 
sition and win out. 

The only out-and-out optimists on the 
subject are certain students of it in the 
Budget Bureau, who predict it will be- 
come law before next summer. 

As for what the President’s attitude is 
going to be if the bill ever comes up for 
his signature, he has already gone on rec- 
ord against separating CAA from the De- 
partment of Commerce in a little-known 
letter to Mr. Lea, in which he said in part: 

“It would be unwise, at any rate at the 
present time, to incorporate in the pend- 
ing legislation a proposal, which I under- 
stand has been put forward, to remove 
the Civil Aeronautics Administration and 
the Civil Aeronautics Board from the De- 
partment of Commerce ...I fear that the 


consideration, enactment and putting into 
operation of such a reorganization plan 
would so distract the attention of officials 
and employes of these agencies, and so 
impair their working efficiency, as to seri- 
ously interfere with the contribution that 
they could otherwise make in the interest 
of securing successful civil aviation as- 
sistance in the conduct of the war.” 


Flight of Oratory 


More gold braid and top names attend- 
ed the dinner in honor of Orville Wright 
here December 17 than any other similar 
Washington gathering since the war be- 
gan, and the awarding of the Collier Tro- 
phy gave point to the oratory. 

It took an invitation from no less than 
the President himself to get Mr. Wright 
to break his rule against banquets. It is 
a rule which has seldom been broken, 
most notably when Wilbur and Orville 
were banqueted by the Aero Club in 
Paris, France, September 12, 1908. It had 
been agreed that neither would have to 
speak, but the master of ceremonies, as 
is often the way with M.C.s, double- 


crossed Wilbur, who rose to his feet and 
made the following oration: 

“I know of only one bird—the parrot— 
that talks, and it cannot fly very high.” 

On the eve of the winter aviation din- 
ner speech season, we retell it here for} 
whoever wants to take the hint. 

It was a happy affair for Orville Wright 
in more ways than one, being his first | 
appearance before such a notable gather- 
ing since Dr. C. G. Abbott, Secretary of 
Smithsonian Institution, had issued a 
statement that, after reviewing all evi- 
dence, the Institution had judged itself 
wrong in designating the Langley plane 
as the first powered craft to fly. 

Dr. Abbott’s full retraction culminated 
his efforts over more than a decade to 
give the Wright’s their just dues. 

Looking back across the years, the re- 
traction seems trivial, but in the days 
when the Wrights had flown, and Lang- 
ley had not, it was a bitter pill for the 
Wrights to swallow. The retraction also 
had pertinence at the banquet, as fore- 
cast in the last paragraph of Dr. Abbott’s 

(Continued on page 111) 
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The Cape Cod took off July 28, 1931. With only a 
420 hp Whirlwind engine she lifted a total load of over 
7,500 Ibs., including 749 gals. of gas and oil — flew 
a world’s record of 5,040 miles non-stop to Turkey. 





U. S. Army Air Forces Photo 







One of the many U.S. Army Air 
Forces B-24 Liberators that 
raided Ploesti, skimming in low 
through dense oil smoke. 









The AT-21-BL gunnery crew train- 
er, now in production at Bellanca 
Aircraft Corporation for the 
United States Army Air Forces. 


BELLAN 


NEW CASTLE, DELAWARE 


FIRST 70 FLY 


trom Wew York to East Europe 


WON-STOP/ 














Caption of news-photo says: “The Cape Cod 
...as she was guarded from the curious after 
the arrival at Istanbul.” Russell N. Boardman 
and John Polando were at the controls. 


Across the Atlantic...across Europe 
..-across the Balkans... first to fly 
5,000 miles non-stop from New York 
to Istanbul...that was the pioneer- 
ing air trek of the Bellanca cabin 
monoplane which re-captured the 
world’s long distance record for 
America in 1931. Of greater impor- 
tance to wartime America was the 
1943 raid by Army Air Forces B-24 
bombers, first to attack Ploesti and 
wreck the big Rumanian oil refiner- 
ies. Theirs was a mission second to 
none for military daring and success. 
But the historic Bellanca flight, 
twelve years ago, was a significant 
preview of coming American air 
power. And today, as pioneers of 
long distance planes, Bellanca engi- 
neers are working for Victory in the 
production of precision-built bomber 
equipment, vital warplane compo- 
nents and the AT-21-BL gunnery 
crew trainer. Bellanca engineers are 
planning, too, for your peacetime 
aircraft of tomorrow! 


KEEP ON BUYING 
U. Ss. WAR BONDS 


AIRCRAFT 


CORPORATION 
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THE U. S. ARMY} 
SIGNAL CORPS 


on every major fight- 
ing front... "getting 
the message through" 


RADIO NEWS for February—the larg- 
est, most colorful and important issue in 
the history of the radio and communica- 
tions industry—brings the complete story — 
of the U. S. Army Signal Corps at war) 
. . » Organization, Procurement, Engi- 
neering, Training, Lend-Lease, Opera-7 
tions, Maintenance, Enemy Equipment. 
In 35* outstanding articles—profusely 
illustrated with action shots of Signal 
Corps men and equipment, and charts, 
maps, and graphs—the vital role of the 
U. S. Army Signal Corps and communi- 
cations equipment under global battle 
conditions is vividly portrayed . . . au- 
thoritatively presented by U. S. Army 
Signal Corps personnel responsible for 
developing and maintaining communica- 
tions for our Armed Forces. 
Featured in this magnificent volume of} 
500* pages are four special pictorial! 
portfolios—two inserts in brilliant natural? 
color and two in beautiful rich gravure? 
of true salon quality—including exclusive 
heretofore unpublished photographs. 


*Subject to changes dictated by new 
developments or addtttona!l material. 


ECIAL 1944 U. S. ARMY 
SIGNAL CORPS ISSUE ON 
E JANUARY 25TH—50c 











Because of the wartime paper curtailment, the print order & 
strictly limited so reserve your copy now at any news stand. 
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« (Above) Final Assembly Airplane 
Overhaul Department 


—_ Remperesere and Humidity-Controlled 
Wood Shop . . - Wing Overhaul 


Here’s Your Approved Aircraft Overhaul and Repair 


Here in the heart of the nation is the expert, trustworthy overhaul and repair 
service on which private aircraft owners can depend . . . now and in the peace- 
time future ahead. SPARTAN AERO REPAIR is 100% Government Approved— 
one of the highest rated in the nation—with the most extensive and modern 

facilities in this part of the country! 

< & = " The Airplane Overhaul Department pictured here is equipped for the repair 

i “é st 4 P -, mT Yo and overhaul of everything on the private airplane whether it be of wood, 
/ 77 he, . fabric or metal construction. You'll find a corps of expert workers in all of its 
ae Ze — wer art various service departments: the final assembly department—the air conditioned 
<3 ine “ d humidified wi haul dshop and wood storage—the landin r 
Gi tendine Gear Geadentann and humidified wing overhaul woodshop ° g g gea 

‘ department—the dope shops, etc. 

SPARTAN AERO REPAIR also provides expert service for all component 
parts of planes—superior engine test stands—latest test equipment for engines 
and accessories—entirely complete instrument shop and radio shop. 

Important war-time contract service to the U. S$. Army Air Forces rates first 
consideration at Spartan Aero Repair, yet every effort is made to also assure 

Fos private owners the efficient and skilled service they desire. 
at ei! ae Fr w-. ' Depend on Spartan to serve you! 
° (Above) Spray-Painting Airplane Control 


SPARTAN. AERO REPAIR 


Division of SPARTAN J AIRCRAFT COMPANY 
TULSA, OKLA. “oS : Estoblished 1928 
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FOR FLYING FORTS 
AND LIBERATORS 
































ma TTT RY 
g 
SO ee 


Standard and Socketype Swaged 
Cable Terminals... Conduit Fit- aa Se ' NC 
tings ... Gasoline Tank Caps... ESTABLISHED ph 4 he —,- ' 
Junction Boxes... Stampings... — 


Screw Machine Parts... Assemblies . ors fa LOS ANGELES 11, CALIFORNIA 








me 


ad 


We bey! Dee te ee 


February, 1944 


(Continued from page 106) 
statement: 

“If the publication of this paper should 
clear the way for Dr. Wright to bring 
back to America the Kitty Hawk ma- 
chine (from England)—to the United 
States National Museum, it would be 
given the highest place of honor, which 
is its due.” 

Thus, while crediting the Wrights with 
making history, did Dr. Abbott write a 
chapter of his own which will prove an- 
other landmark, not only in amity be- 
tween the world’s first aviators and 
Smithsonian, but between England and 
the United States. 

* 


P-38's 

If any one still believes there is un- 
friendly rivalry between Fortress crews 
and fighter pilots, let them heed the 
melodic words of T/S Robert H. Bryson, 
radio operator-gunner, written after an 
unescorted mission in a Fortress in North 
Africa: 

0, Hedy Lamarr is a beautiful gal 

And Madelaine Carroll is, too! 

But you'll find, if you query, a different 
theory 

Amongst any bomber crew. 

For the loveliest thing of which one could 
sing 

(This side of the heavenly gates) 

Is no blonde or brunette of the Hollywood 
set— 

But an escort of P-38’s. 

This is equalled in enthusiasm only by 
the statement of America’s second rank- 
ing Marine ace, Lieut. Kenneth A. Walsh, 
of Washington, who told newspapermen 
here recently that for his money air 
fighting was “the greatest sport in the 
world.” 


* * 


* * * 


Tomorrow's Transports 

The persons who know the most and 
are doing something about tomorrow’s 
transports are, significantly, not talking. 
Their silence is all the noisier when you 
listen to the booming voices of the proph- 
ets who envision an airport in every 
backyard and helicopters, two to the gar- 
age. 

Most silent of those in the know are 
members of the Air Transport Associa- 
tion’s Aircraft Requirements Committee. 
Their names bear repeating for the rec- 
ord, for all of them are experts in the 
transport field. The membership includes 
William Littlewood, vice president in 
charge of engineering for American Air- 
lines; B. J. Vierling, superintendent of 
maintenance for Pennsylvania - Central 
Airlines; Charles Froesch, chief engineer 
for Eastern Air Lines; W. C. Mentzer, 
chief engineer for United Air Lines; K. O. 
Larson, chief engineer for Northwest Air- 
lines; Stanley R. Shatto, vice president 
in charge of engineering and maintenance 
for Continental Air Lines; A. A. Priester, 
vice president and chief engineer for Pan 
American Airways, and J. C. Franklin, 
vice president in charge of engineering 
for Transcontinental & Western Air. 

The reason these men are not talking 
about post-war transports is because they 
say they don’t know the answers yet— 
another paradox in a world of experts. 
It becomes even more paradoxical when 
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you add that the ATA committee already 
has on hand plans for post-war models 
submitted (at the Committee’s request) 
by such transport-building leaders as 
Boeing, Douglas, Lockheed, Consolidated, 
Curtiss-Wright, Martin and Fairchild, 
among others. 

ATA’s request was for two twin-engined 
models and two four-engined jobs, all- 
purpose transports capable of handling 
traffic routes varying from 30 miles with 
seven passengers to trans »cean hops with 
50 or 60 passengers. 

Plans submitted are said to envision 
some planes large enough to seat 100 
passengers, with luxurious quarters in- 
cluding promenade decks and cocktail 
bars. 

Aircraft designers also were asked to 
submit ideas for revamping transports 
and other equipment now flying in the 
war so that they can be used to fill the 
gap between the declaration of peace and 
the day when new models are ready to 
go into service. Special emphasis was 
placed by ATA upon the necessity for 
high-efficiency hydraulic brakes, thermal 
de-icing (they expect this one to be prac- 
ticable in a matter of weeks for all trans- 
port equipment), fire prevention, and 
tricycle landing gear or its equivalent in 
low-to-the-ground doors to overcome 
present freight loading problems on such 
models as the Douglas transports. One 
tentative admission has been made to us 
about what planes will be immediate 


post-war favorites, according to a num- 
ber of ATA committee members. These 
are DC-3’s and CW-20’s. 

Chief reason for the notable silence of 
the committee members is that they had 
no intentions in the beginning to publicize 
the plans first submitted by aireraft de- 
signers. Details are all too tentative. The 
idea now is to go over the plans, study 
them carefully, revise, and then—prob- 
ably early in the spring—submit to the 
designers counter-proposals and changes 
for models they believe will meet the 
exacting needs of post-war air transport 
operators. 

What does the Committee think of the 
plans already submitted? No comment. 
Could we see some of them? No? Could 
we peek? We-e-ll—we got a couple of 
peeks. We remarked after glimpsing some 
over-all sketches and a couple of floor 
plans that the models under inspection 
looked pretty much like the models you 
see on any big airport’s apron today— 
only bigger and better. That’s right, we 
were told—no radical design changes had 
shown up so far and none was expected. 
For the information of the prophets, ATA 
and the transport industry both are of 
the opinion that radical flying-wing de- 
signs you see in the feature sections are 
a long, long way off. 

co * 7. 
Briefings 
The Harvard School of Business is 
(Continued on page 114) 











"Gee whiz, Sultan, it sure is good to see you again.” 
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RCA AVIATION RADIO 


Efficiency and stamina proved by severe and exhaustive 
tests at every step of design and. production 











£ 
Just as a naval vessel undergoes a shake-down Et 
cruise, RCA Aviation Rabio equipment gets 2 


its “shake-down” cruise, right m the RCA 
laboratory. On the machine shown above, it 
is subjected to vibration up to 3,009 cycles 
a second. Vibration duplicating that of the 
smallest plane to the largest bomber—accel- 


erations equl\ alent to ten gravities! 





ALTITUDE: 40,000 FEET 


In this RCA plastic “altitude” chamber RCA 


Aviation Rapio equipment is tested at low 








atmospheric pressures—cheeked for high alti- 
tude flashovers and leaks—scanned for tuning 


shifts and “breathing inspected forevidence 
of everv kind having any possible bearing on 
its ability to give dependable rvice at any 


altitude, 
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It’s cold at high altitudes 
radio must function despite frigid tem- 
peratures, That is why RCA Aviation 





Rapio equipment is subjes ted to intense 
cold in RCA laboratory refrigeration 


chambers cold well helow the lowes 
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(Continued from page 111) 
planning a study of what to do with sur- 
plus combat and other military planes 
post-war. The AAF is said to be more 
than casually interested in the project. 
. . . One of the most puzzling violations 
that recently has come before the CAB 
concerned eight WTS instructors at Mt. 
Pleasant, Mich., who, when their co-or- 
dinator refused to let them have a beer 
party, took a student each and a plane 
each and put on an aerial rodeo over the 
town. Seven had their ratings revoked 
and their licenses lifted for 90 days, one 
got his certificate suspended. Puzzling 
thing about the incident was the ring 
leader — Ford Trucks. Investigators 
thought it was a gag or even a conspiracy 
by a rival form of transportation t.ll they 
checked the records. Sure enough—it’s 
a name... . Patricia O’Malley, manager 
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of the public information department of 
TWA in Washington, recently told co-eds 
at the University of Wisconsin that “you 
can meet more interesting men in aviation 
than in any field in the world.” . . . The 
national research center for pilot train- 
ing at the University of Tennessee, 
sponsored by the CAA, is expected to 
attract some of the best research talent 
in the nation when it gets going... . A. 
L. Morse, chief of the aircraft develop- 
ment section, technical development divi- 
sion, CAA, reports that the bird-resistant 
windshield experiments he and his as- 
sociates made headlines with last sum- 
mer were so successful that United is 
planning to install them in all its DC-3’s 
and Douglas is adapting one for all new 
models. . Among other things, the 
section is now working on three kinds 
of simple and inexpensive stall-warning 
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indicators, two for private flyers and 
one for transports. Stall-warnings are 
to be a combination horn and light so that 
the pilot’s ears as well as his eyes will 
be informed. . . . Don’t look now, but 
that airline DC-3 overhead probably was 
recently returned to its private operator 
by the Army, which already has returned 
some 20 DC’s and several Lockheed Lode- 
stars to the operators. Eastern got the 
first DC-3 early in December, . . . The rea- 
son why leaves vary for pilots on different 
combat fronts is largely because of the 
distances involved. Tight combat con- 
ditions also contribute, as well as varying 
fatigue factors. Generally, a pilot gets 
home after 100 missions in the Pacific, 
after 50 in the Mediterranean, after 25 in 
Europe. The German front in northern 
Europe is considered the toughest—a sen- 
timent to which Nazi subscribes. END 








CAB Grab-Bag 


(Continued from page 47) 








work on such legitimate applications in 
a number of ways. Applications are 
grouped according to economic regions 
and according to the services applied for. 
A weekly summary of applications in 
these areas is sent to all interested par- 
ties. Examiners also study applications 
by areas, handling a large number at 
once, rather than one at a tiie, as was 
formerly the case. Trial examiners have 
been organized in an office completely 
separated from other Board activities and 
accountable only to Board members. 
Board members hung up a new record 
recently by handing down a decision 


within 24 hours after all the evidence 
was submitted. 

On the pessimistic side, there are at 
the present time only 15 trial examiners 
working on the Board, and some of these 
may soon be lost to the draft or better 
jobs. This is serious so far as applica- 
tions are concerned, since the entire 
processing of them is built around the 
examiner’s work. You file an application 
for an airline franchise (with 20 copies) 
in the Board docket room. Your appli- 
cation is grouped with others like it by 
an examiner. He then invites your law- 
yer to meet with the lawyers of rival 











“Heyl Can't you remember? We were transferred!" 








applicants for a pre-hearing conference. 
Agreement is reached on what evidence 
shall be introduced and the applicants 
decide on the date they want to hold 
the hearing. On the basis of the evi- 
dence, the examiner makes a report to 
the Board members recommending how 
the service certificate shall be awarded 
—it is he, in sum, who keeps the appli- 
cations moving and brings them up to 
the point where action is taken. 

Even without present diversions, this 
is a long and ponderous legal process. 
That it is too long and too ponderous 
and overlarded with bureaucracy, Board 
spokesmen deny. They point out that 
the Board is a young agency and that 
lawyers say its procedures shine in con- 
trast to older quasi-legal Washington 
bodies. 

On the other hand, it is fair to raise 
the question whether they are fast 
enough to keep up with a young and 
lightning-fast industry. Many airline ex- 
ecutives contend that at times the Board 
is slower than molasses, and that even 
after an examiner has submitted clear- 
cut recommendations, Board members 
take an inordinately long time acting. A 
recent delay—which the Board, inciden- 
tally, blames on the Army—ran to more 
than four months. The Board’s reply is 
that it is acutely conscious of the prob- 
lem, is doing everything possible to solve 
it, and—at the same time—continues to 
be understaffed and overworked. 

One of the most important problems 
CAB has to cope with in the domestic 
postwar picture is the extension of feeder 
services and pick-up stations. Greyhound 
Buslines have already applied for a heli- 
copter service permit covering 53,000 
miles throughout all sections of the 
United States. Not only have they filed 
with CAB for the certificate, they have 
gone a step farther with elaborate mod- 
els, streamlined blue and gray jobs. 
Greyhound’s proposed 14-place helicop- 
ters would not compete with present es- 
tablished air carriers, it is contended, but 
would be used as an intermediate link in 
a bus-to-helicopter-to-main-airline set 
(Continued on page 120) 
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HE’S FINDING OUT HOW TIRES GROW 
eee TO IMPROVE AIRPLANE DESIGN 


Ithas long been known that 
tires tend to grow in radius as a 
result of centrifugal force, affect- 
ing the amount of clearance needed 
between a tire and its landing gear 
strut. But how much do they grow? 
This fact is important to designers 
of today’s faster-landing aircraft. 


B. F. Goodrich engineers set out 
to actually measure tire growth. 
They used a tire-testing machine 
which accurately simulates take- 
offs at speeds up to 140 mph. A 
telescopic sight with a hairline 


rule was focused at a fixed point 
on the tire’s circumference, and 
the take-off speed was varied from 
140 mph down to O mph. Several 
sizes of tires were tested and 
carefully measured at these speeds. 

Our engineers dis- 
covered that tire 
growth varied only 
with the speed, and 
very little with the 
size of the tire tested. 

In other words, at 
the same speed, a 


Teen eee ne nee ee 


Today, all our research and production facilities are 
geared to total war. Tomorrow, the “know how” we're 
gaining now will help bring you a world of safer flight. 
The B. F, Goodrich Co., Aeronautical Division, Akron, O. 


30" and a 56" smooth contour tire 
grow about the same amount. 
Facts gained this way are of ma- 
terial help in designing landing 
gear and tires that will afford max- 
imum safety for modern aircraft. 


Skyway 0 Highway 
BFGoodrich 
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WITH CHAMPION/SPARK PLUGS 





The men who literally “keep ’em flying,” the ground Aircraft Spark Plugs—qualities which have won for 
crew mechanics of the Army, Navy, Marine and Coast them an £ver increasing demand from our Air Forces. 
Guard Air Forces, are daily performing prodigies of 
maintenance, service and repairs. 





Chayacteristic advantages of Champion Ceramic insulation are: 


These unsung heroes, schooled and skilled in many 1. Imfnunity from heat and chemical reactions. 


crafts, keep their charges airworthy and in fighting 2. Fyeedom from fuel, oil, or moisture absorption which 
trim at all times. The stories, already legion, of the gauses “shorts. 





fantastic things they have performed under emergency  3./Inherently high heat conductivity with consequent 
conditions on every battle front are a tribute to the wider range between pre-ignition and fouling. ) 
inherent ingenuity of the American mechanic. 4. Absolute uniformity of material. * 
One of the first things the ground crew mechanics 5. Homogeneous structure eliminates air spaces which ; 
check is spark plugs, because they know how vital cause current leakage. 
they are to the engine’s performance and dependa- 6. Easily cleaned and serviced—no specialized equipment 
bility. Outstanding performance and dependability or factory returns necessary. 


are the principal characteristics of Champion Ceramig 7. Scientifically controlled manufacture. 
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‘“*...Let Freedom Ring’? BUY WAR BONDS SPARK PLUGS © 
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Fieetwings believes that the soundest kind of post- equipment. Its role in the early history of aviation 


war planning is more production now. The mass- guarantees the importance of the name Fleetwings in 
assembly of surface parts for America’s great fighting _ the air developments tomorrow. In the post-war world, 
ind bombing planes is the best contribution Fleetwings _ there will be no substitute for this experience. It is 
can make toward the better world we are fighting for. something aviation will always need. 


For years, Fleetwings has pioneered in the designing 


and production of planes, plane parts and hydraulic : x 
FLEE FWINGS ~~ 








118 FLYING February, 1944 











PROTECTION... 






Dot Vital Production 
an of Vital Manpower 








| BROACHING PRODUCTION FIGURES 
| BASED ON ACTUAL SURVEY— 






















SHUDSON. MASSACH 


q 




















Febi 





. a. i re ‘ 
“ pe = 
USETTS. U.S.A. 


Div 





y, 1944 


February, 1944 FLYING 119 


POINTERS ON ENGINES... ............2.44.4. No. lofa Series 


Ca anitelatel matettaye 


- orm. 
Ww; 


| fe 


Kanger ' 


' 
' 
! 
' 
1 





Why Ranger Turns The Power Plant Upside Down 


The Ranger Aircraft Engine is unique. easier access to the power plant of the airplane. 


It is the only inverted, in-line, air-cooled engine in pro- That the Ranger Engine fills the bill on these 3 vital 
goatee i ee P counts . . . and on others, too . . . is attested by the 

airchild engineers worked ten years developing an ; . gv Ai » hee . dia 
perfecting this outstanding inverted power ie They itisan pe tir pa Nene pe 
sought a practical engine design that would: AT-21’s, for the task of training quickly thousands of 
|. Make flying safer by giving the pilot greater vision _ pilots and aerial gunners. 

than is possible with conventional engines. When Fairchild engineers turned aircraft engines up- 
2. Increase efficiency of performance by reducing and _ gide down and produced the Ranger, they did it with 

streamlining the air-resisting frontal area. an eye to safer, speedier, more efficient sky travel- 
3. Simplify the usually complex task of maintenance another example of Fairchild’s “touch of tomorrow in 

and daily inspection (a vital safety factor) through _ the planes of today.” 


BUY U.S. WAR BONDS AND STAMPS 


eK NAGE Al RC RA FT ENGINES 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 
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(Continued from page 114) 
up. Greyhound is putting in a lot of 
time on this ambitious scheme, realizing 
that bus terminals provide ready-made 
landing fields for this fast helicopter 
service to main air routes. 

Another angle of domestic flying which 
has attracted many aspirants is typified 
by the application filed by Parks Air 
College in East St. Louis. Here the idea 
is to extend feeder service throughout the 
Mississippi Valley to the main air lines. 
Sectional feeder service applications have 
come in from all paris of the country 
and range from small hops to networks 
covering entire sectional areas. 

Among the railways filing with CAB 
for feeder service permits are the Kansas 
City Southern, Missouri-Pacific and Bur- 
lington. Trucking companies are also 
trying to get in on the ground floor of 
the feeder service boom. Heading the 
group of big trucking outfits is Keeshin, 
with an application asking for 60,000 
miles of air freight rights. 

Steamship companies have been on 
the alert to put in their bid for subsidiary 
air service. The list, which includes 
United Fruit, reads like a pre-war Cook’s 
Tour folder. 

The “big league” airlines are all ask- 
ing for their own feeder services adjacent 
to their main trunk lines, and are holding 
out for their hard won independence from 
monopolies and surface transportation 
systems. 

Another phase of domestic aviation 
which is looming large on the CAB hori- 
zon is air pick-up service. Application 
has been filed by All-American to extend 
its service to 237 communities in the 
states in which it now operates, taking 
in additionally New Jersey, Connecticut, 
Rhode Island and Massachusetts. Present 
air pick-up routes flown by All-American 
include 117 cities in West Virginia, Penn- 
sylvania, Ohio, Kentucky, New York and 
Delaware. Nine independent companies 
have applied for authorization to estab- 
lish air pick-up routes in 26 other states 
which would service about 1,375 com- 
munities now without air service and 
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add 25,000 miles to the air transportation 
system. 

The plans of big airlines stretch far 
beyond the domestic boundaries. Globe- 
girdling routes charted on post-war maps 
tie the world together in a neat summary 
of hours and minutes, and applications 
for certificates to fly these international 
airways are piling up on the desks of 
CAB like a snowstorm. An agreement 
staking out in general terms the spheres 
of influence to be observed by US. air- 
lines in the international agreement was 
signed by all the major companies except 
two, United Air Lines and Pan American 
Airways. They also are the only two of 
the major companies who have not filed 
for CAB certificates giving authorization 
to fly the international airways as out- 
lined in the agreement formulated by 
other U.S. lines. 

In general, the big airlines have di- 
vided their post-war global ambitions as 
follows: Northwest Airlines: Seattle to 
Calcutta over the Alaskan route via Ma- 
nila, Tokyo, Peiping and Shanghai; Chi- 
cago and Southern: Chicago to Java via 
Shanghai, Canton, French Indo-China 
and Singapore; Northeast Airlines: Bos- 
ton to Moscow via the Azores, London, 
Paris, Holland, Denmark and Sweden; 
TWA: to London, Paris and Cairo via 
the Azores; American Airlines: to Lon- 
don and Paris. American Airlines now 
holds a certificate for an air route to 
Mexico. 

The only present holders of interna- 
tional flying certificates (aside from 
American’s to Mexico) are American Ex- 
port to Portugal, and Pan American, 
which has an imposing list including 
South America, Central America, the 
Canal Zone, Caribbean area, Leopolds- 
ville in Africa, and neutral Lisbon. 

CAB recently sent a memorandum 
around to all holders of and applicants 
for certificates for international air 
routes explaining in full detail the state- 
ment issued to the press by the State 
Department and the Civil Aeronautics 
Board on October 14, 1943, which indi- 
cated the general procedure to be fol- 


When the Greyhound company filed applications for 53,000 miles of routes, they 
exhibited this model of a 14-passenger helicopter air bus as proposed vehicle. 
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lowed in dealing with applications for the 
foreign routes. The press release stated 
that future landing rights abroad, negotj. 
ated by the Department of State afte 
consultation with the Civil Aeronautic 
Board, would be acquired in gener] 
terms. The assignment of such rights ty 
any carrier or carriers would be deter. 
mined by the Civil Aeronautics Board, 

Apparently both the State Departmen; 
and the Civil Aeronautics Board wer 








Fek 





pelted with questions as to whether it} 


would be consistent with this policy fo 
the individual companies to make direg 
approaches to a foreign government o 
foreign air carrier with the idea of ob 
taining landing rights or making opem. 
tional arrangements. The answer to that 
one was that while acquisition of landing 
rights by inter-governmental negotiation 
is expected to be the general procedure 
the practice is not arbitrary or inflexible 
and any carrier may present unusual o 
compelling reasons it feels would justify 
independent negotiations abroad. 
However, Civil Aeronautics Board an 
the State Department toss back thre 
underlying reasons to restrain ambitious 
carriers from direct negotiations wit 
foreign governments or air companies 
first, to avoid the confusion and embar. 
rassment resulting from several Amer. 
ican lines competing with each other i 
negotiations with foreign governments 
and carriers; second, to avoid the po 
sibility of a certificate turn-down by CAB 
after the applicant had successfully com. 
pleted foreign negotiations; third,—ani 
this one carries a punch line—to avoii 
any exclusive arrangements being nego- 
tiated by an individual carrier whic 
would be designed to restrict the power 
of carrier selection by the CAB, whid 
stresses: “In the interest of equity to al 





U.S. air carriers, the Board could ni 
be influenced in the final selection of: 
carrier by consideration of special @ 
private arrangements previously co 
cluded by that carrier on its own init 
tive.” 

In handing down decisions, it is under 
stood that the Board follows certain dé 
inite policies: 

Amateurs in aviation—young or old 
need not apply. 

Railroads and other modes of tran 
portation will not be permitted to “mu 
cle in” on the control of air carriers. 

Similarly, steamship lines will be é 
nied control. 

There will be no monopoly of U.S. for 
eign air transport by one US. line. Every 
one will be given equal consideratia 
according to his capabilities. 

Local airlines—pick-up services | 
limited areas, helicopter bus services atl 
feeder services—will be encouraged i 
post-war activities to team up with long 


distance express airlines rather than bug 


or railroad lines. 


If it looks like a hard-working futur 
and plenty of headaches for the Boalt 
the facts also seem to point toward @ 


harder one, so far as air transports 
concerned, for the railroads, steamshi 
interests, the ambitions of Pan America 
United’s foreign policy, fly-by-night pr 
moters, and air transport talent at Woo 
row Wilson High. 
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How LIGHTER Airplane Tires peyerea tte 
ny $e Engine jnerensed 
Carty HEAVIER Loads anti 








~ B-17 Boeing Flying Fortress—The gross weight of 
the Fortress was 45,470 pounds in 1940. Today, with 
thirteen heavy guns, with bullet-sealing fuel cells carrying a 
long-range gas supply, with 10 tons of bomb load, the B-17 
weighs approximately 65,000 pounds. But even with this added 
load, landing at higher speeds, the original 19.00 x 23 tire size 
was increased only slightly. “U.S.” tire engineers first built rayon 
’ cord tires as gross weight increased. Then came U.S. Royals with 
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ernment 
be: Cul greater armor. Bullet-sealing fuel cells, heavier, more powerful 


illy com- engines and superchargers, along with other new equipment, 


ird,—aniy, taised the 1940 weight of 6789 pounds to 9000 pounds today. 





Nylon bodies delivering 64% more strength than rayon tires. 
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5 P-40 Curtiss Warhawk— Armed at first with but two oe 
machine guns firing through the propeller, today’s P-40 
catries six heavy guns, a thousand-pound bomb load, and much 














to avoill, Again, lighter U. S. Royal Rayon Cord tires carry this 
ng nego) increased load at higher landing speeds without even a fraction 
sr which of an inch being added to the tire size. Se Sub 
he power % had ee ee EG 
B, whid . ‘ 
ity to all ae B-24 Consolidated Liberator—In 1940, the B-24 
ould nol weighed 41,000 pounds. Today, it weighs 65,000 pounds, 
tion of a increased over 50%. From six machine guns to over a dozen 
pecial @ in four powér turrets, with bullet-sealing fuel cells, with in- 
sly cone creased armor protection and ten tons of bombs, the original 
wn initie tire size still had to do the job. Lighter, U. S. Royal Rayon 
Cords replaced heavier, bulkier cotton. And today, more 
is under ps fe . . = 
rtain dey muscle” to carry the thirty-ton load is built into the new 
Nylon tires supplied by “U.S.” to the Army Air Forces. 
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P-39 Bell Airacobra—When first produced, the Aira- 7 

f U.S. for) cobra weighed about 6000 pounds. Today with heavy 


ee eve machine guns replacing light, with bullet-sealing fuel cells 
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instead of aluminum tanks and greatly increased armor, this 
fighter weighs 7404 pounds. Tires with cotton cord bodies 
would not do the job. “U.S.” tire engineers, who pioneered 





fraction of an inch to the tire size! 


U.S. Royal Airplane Tires and Tubes are engineered for 
today’s loads. They are available in all standard sizes for nose 
wheels, landing wheels and tail wheels in Static Conductor 
7 Construction. Your nearest “U.S.” Field Airplane Tire Engineer 





1230 Sixth Avenue - Rockefeller Center 
New York 20, New York 


UNITED STATES RUBBER COMPANY 


J will work gladly with you on any tire or tube problem. 
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F4Ul-2 to the Navy, she's the “Corsair” to Vought 


; oe ‘ 
her maker and the Na pilots who fly her 
bad new ice) aare en 
We're proud of th rsair enyon Instrume: 
Co., happy to be able to some of the 

1 


precision parts that help make she i 


fast, tough and 


ore than the tact that 
the production of 
this one air-kille or at Kenyon we're supplying 
| 
precision parts tor many American planes, from 
trainers to heavy bombers. That's our Aasines 


2 } 
part Of OU fasninta can precist WN frouble-SPoolers 


ie fo the aircraft industry. 


Sa eee ah eR De le 


4 


Our Pledge to Plane Makers 


Any Kenyon precision part you 
want, you'll get—on time. What- 
ever precision part or instrument 
you need, Kenyon will make for 
you—even if it has never been 


made before. | INSTRUMENT CO., INC. 


For Precision and Pioneering HUNTINGTON, L. I. NEW YORK 


THINK OF KENYON | 
: If It's Kenyon-Made It’s Precision-Built 
| eee meee | Pred eae | ft 
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Schweinfurt Story 


Both sides knew it was a major engage- 
ment — that second bombing mission 
against Schweinfurt. It was a battle be- 
tween large armies, for a crucial objec- 
tive. The Nazis massed 60% of their 
total fighter strength in a vain effort to 
prevent the Boeing Flying Fortresses 
from getting through. 

In a period of a few hours the Forts 
invaded German-held Europe to a depth 
of 500 miles, sacked and crippled one of 
her most vital industries. They did it in 
daylight and they did it with precision. 

They moved in on a city of 50,000 
people and destroyed the part of it that 
contributed to the enemy’s ability to 
wage war. When that part of it was a 
heap of twisted girders and pulverized 
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raid. Dotted rules and letters indicate heavily bombed target areas. 


machinery, they handed it back, com- 
pletely useless, to the Germans. 


This is the task for which the Boeing 
Flying Fortress was designed: precision 
destruction by daylight, in areas where 
the going is toughest. 

It is not an easy task. The Germans 
tried it in the Battle of Britain, and gave 
it up as too costly when 185 of their own 
planes were shot down in a single day. 

The Fortress is engineered to perform 
superbly at altitudes of more than 7% 
miles; it bristles with effective firepower; 
and it can absorb such punishment, and 
still keep flying, that the Germans have 
even devised special rocket-gun fighters 


in the vain attempt to drive it from 
their skies. 


Fortresses are lost, of course . . . some- 
times many of them on a single mission. 
But a recent check shows that over a 
12-month period, an average of more 
than 95% of them have returned from 
each attack. Their stout-hearted and 
superbly trained crews have never yet 
been turned back from their objectives 
by enemy opposition! 

. . 7 
To produce a plane like the Fortress re- 
quires unusual qualities of research, design, 
engineering and manufacture. You can ex- 
pect these same qualities in the peacetime 
tomorrow, knowing that any product “Built 
by Boeing” is bound to be good. 


DESIGNERS AND BUILDERS OF THE FLYING FORTRESS * THE NEW BOEING B-28 * STRATOLINER * TRANSOCEAN CLIPPERS BOE ING 
e s 
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Vhe Fortress stitks 175 chin out” 


Flying Fortresses have always been 
tough—ask any Nazi fighter pilot. 
But today they’re tougher than ever, 
with a new chin turret that juts out 
defiantly with deadly machine guns. 


The free movement of the guns must 

be protected against the elements and the 
cold of the sub-stratosphere. And they 
are protected—by a zipper. By Crown’s 
revolutionary, new double-acting zipper 
that moves in either direction. When 

a gun is raised or lowered, the zipper 
opens ahead of the barrel while simul- 
taneously closing behind it. And no 
amount of ice can ever cause it to 
freeze or jam. 

This amazing two-way zipper won’t locrn 
“open.” It’s practically indestructible— 
and so reliable that it’s used not only on 
gun turrets but on airplane engine 
covers, half-track tops, tent shelters and 
other military applications where life 
depends on instant and unfailing action. 


After the war, you'll be using this new 
zipper that works every time and both 
ways. You’ll find it in all sorts of civilian 
applications, bringing you undreamed-of 
convenience and reliability. Look for it. 


THE ZIPPER oF TOMORROW 
CROWN ‘23 ZIPPER 


The Spool Cotton Company + 745 Fifth Avenue, New York, N Y 


| 
| 


Crown Fastener Division 
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“| have flown o distance equal to 40 times ROMEC salutes Carl Wirstead for his 


th Id As o CESSNA Test Pilot | _ , 
peerage Acoye nego gat million mile record and the CESSNA 
say that the positive displacement, non-pulsat- 


ingROMEC fuel pumps, and the ROMEC vacuum AIRCRAFT COMPANY which has 


instrument pumps are darned good pumps. In made a splendid record in building 
fact, they improve the dependability of the z : 
wie CESSNA=<the finest trainer made" fine trainers which have helped to 
hin Cebpidinclerer make the American Air Forces the 
AR . 
BONDS Corl D. Winsteod. : finest on the fighting fronts, 





— jj ROMEC PUMP COMPANY - ELYRIA, OHIO, U.S. A. 


Manufacturers of Aircraft Pumps and Accessories 
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Air War's Test Tube 


(Continued from page 32) 








achievement there are several interesting 
features. The defeat of the highly-touted 


_Zero fighter was one. This plane, easily 


and cheaply built, was the terror of the 
early months of Pacific air fighting. 
Weight, armor and strength had been 
sacrificed to produce a_ versatile, all- 
purpose, all-altitude pursuit ship which 
was heavily armed with cannon and 
machine-guns. Its opponents in the first 
months of the campaign were Brewster 
Buffaloes, Curtiss Warhawks and obso- 
lete Australian Wirraways. Except in the 
case of the Warhawk fighting at medium 
altitude, it didn’t have much to beat 

At this stage all of our planes were 
heavily outnumbered, and the Zero em- 
ployed high-level tactics against which 
the Buffaloes and Wirraways had no 
counter at all—and the only way in 
which the Warhawk could get out of 
trouble was by diving out of it. When we 
did obtain victories it was because of our 
superior skill. Col. Boyd (“Buzz”) Wag- 
ner, flying Warhawks and Airacobras 
against the Zeros, became the first Paci- 
fic “ace’’ not because of superior planes 
but because he was tops in courage and 
one of the greatest marksmen of modern 
air fighting. The Zeros could not tak2 
punishment and one or two good bursts 
usually were sufficient to add another 
kill to the Allied total 

The next opponent of the Zero was the 
Airacobra, again handicapped by a low 
ceiling and actually the least. successful 
of all our performers against the Zero, 
despite its cannon armament. After 10 
months of heavy air fighting in New 
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"| understand Amalgamated Toaster has 
taken over production of this model.” 


Guinea it was significant that the best 
record against the Japanese fighters was 
held by the Warhawk which, with all its 
limitations, was a well-loved plane by 
every pilot who flew it. By this time the 
Zero had been beaten completely by 
Allied fighters operating at three levels— 
the Airacobras low down, Warhawks at 
medium and the new Lightnings right 
up top. 

The Lightnings had a few weeks of 
bad performance when young pilots were 
trying to iron out the bugs. Then one 
day they smashed into a large Zero for- 
mation and almost completely annihilated 
it. From that day the Lightning was the 
outstanding killer of the New Guinea 
campaign. The Japs swung a new model 
square-winged Zero into the fray but it 
seemed to be less of a menace than the 
original Zero. 

An important contributing factor to 
our recovery of fighter command of the 
air was the performance of the Fortress, 
which was so deadly in combat with the 
Japanese fighters that the enemy pur- 
suit strength suffered repeatedly from 
attrition and loss of morale. It was com- 
mon for a single Fortress to be attacked 
by from 12 to 16 Zeros, and to come 
home safely after having shot down five 
or six of them. 

In the first raids on Rabaul the Fortress 
was used in attacks from 26,000 to 30,000 
feet. At such altitudes weather condi- 
tions in the tropics were almost never 
suitable for accurate bombing. The For- 
tress was then used with much more suc- 
cess as a medium level bomber and, 
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later, with the perfection of “skip-bomb- 
ing,” they became low level night bomb- 
ers able to attack with deadly accuracy 
from heights only 200 or 300 feet above 
the targets. 

Marauders, which had performed mag- 
nificent service in the critical days and 
had inflicted—and suffered—heavy losses 
in their gallant daylight raids at extreme 
limit range on Rabaul, had been more or 
less withdrawn from combat operations 
because few of the ‘planes which still 
survived were sufficiently airworthy for 
active operations. Mitchells had taken 
their place and after certain improve- 
ments to their armament they showed 
themselves to be splendid medium bomb- 
ers. The first dive bomber tested in the 
Southwest Pacific—the Douglas Daunt- 
less—had its good days and its bad, but 
was too vulnerable to Zero interception 
and was withdrawn. It has since been re- 
placed partially by the Vultee Vengeance. 
The Allies also used two of the world’s 
finest low-level attack planes which, al- 
though not strictly dive bombers, served 
much the same purpose. They were the 
Douglas Havoc (slightly redesigned on 
the spot to carry a more lethal load of 
bombs and a devastating forward fire- 
power) and the British Bristol Beau- 
fighter. The Beaufighter, with its quiet 
engines and stealthy approach, could 
easily outstrip the Zero at the altitudes 
below 500 feet from which it always at- 
tacked, and its bristling gun armament 
of four cannon and six heavy machine- 
guns created havoc among Japanese 
ground positions and small shipping. 
Fortresses and Liberators continued to 
carry the weight of the general heavy 
air offensive. 

With this force Lieutenant General 
Kenney kept carrying out the policy of 
attack that MacArthur consistently urged 
—“Hit the Jap with whatever you can 
whenever you can!” Every attempt by 
the Japanese to recapture air supremacy 
was anticipated, met and _ shattered. 
Ground campaigns in New Guinea pro- 
duced victory after victory for Mac- 
Arthur’s men because they fought under 
the protective umbrella of an alert and 
courageous air force, still weak numeri- 
cally but never lacking in courage and 
high morale. After Buna had fallen, Maj. 
Gen, Edmund Herring, commander of 
the Australian New Guinea force, said: 
“Australia can never fully appreciate 
the debt she owes to the Fifth American 
Air Force!” 

Aviation history was made in the cam- 
paign which smashed the Papuan inva- 
sion force of Gen. Tomatore Horii. For 
the first time in any war an attacking 
army was transported, fed, supplied, sup- 
ported and maintained by an air force 
for a period of several months. The army 
fought without motor transport (part 
from the jeeps that were flown into bat- 
tle areas), without the Air Service Com- 
mand, without field ambulance services 
or any of the other ancillary features 
usually deemed indispensable to military 
operations. It moved and fought with- 
out ships, trains or trucks. Their place 
was taken by army transport planes and 
even by civilian airliners dragged from 
Australian main routes for the emergen- 
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THE ENGINE THAT IS 
ALWAYS THERE 


Allison-powered planes have been called upon 


in every major engagement in which our 


Army has taken part. * They have had 


a hand in every great land victory 


t to our credit. * Allison 
engines always — for 


dependability and 


brilliant per- 
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cy. These unarmed planes, flown across 
the terrible Owen Stanleys and through 
Zero-infested skies by incredibly coura- 
geous young pilots, altogether trans- 
ported more than 1,000,000 tons of food, 
ammunition and supplies through almost 
constantly bad flying weather and over a 
mountain range with peaks soaring to 
13,600 feet. (This is equivalent to about 
1,000 American freight trains of 40 cars 
each.—Ed.) The planes covered distances 
which varied from 100 to 1,000 miles. The 
Luftwaffe’s airborne invasion of Crete 
was child’s play compared with this 
colossal feat, yet it worked without a 
single hitch and was the main factor 
which drove the Japanese out of the 
Owen Stanleys and annihilated them at 
Gona and Buna. 

Within a few weeks of the termination 
of the Papuan campaign came the ulti- 
mate triumph of properly employed air 
power. In the Japanese subsidiary gar- 
risons at Lae and Salamaua troops were 
starving because the Allied air blockade 
had prevented supply ships getting 
through for three months. Under cover 
of a heavy weather front the Japanese 
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moved a convoy of 12 large transports 
with an escort of 10 light cruisers and 
destroyers from Rabaul. 

The move was anticipated and counter- 
measures planned for several days in ad- 
vance. Every Allied plane was grounded 
and given a thorough overhaul. At the 
right moment the Australian Beaufight- 
ers went in to strafe the decks of the 
Japanese ships to soften up antiaircraft 
defenses. Mitchells and Havocs came in 
for low-level skip-bombing attacks. For- 
tresses, protected by top cover of Light- 
nings and Warhawks thundered over- 
head at 6,000 feet. 

We attacked in small formations— 
never more than 12 planes at a time. At 
no time did we have more than 40 air- 
craft above the convoy at any one time. 
The Japanese Zero screen numbered 150 
fighters. Throughout the whole two-day 
attack we used a total strength of 138 
bombers, fighters and attack planes. 
Every unit of our first-line air defense 
was employed and, after the first day, 
ground crews worked all night on re- 
pairs, getting one good plane out of three 
crocks, so that our best strength could 
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be sent into the air next day. It was a 
wild scramble in which improvization 
played the major part. 

By sunset next day the first 100 per 
cent victory of air power over sea power 
had been achieved. Every Japanese ship 
had gone to the bottom. Only a hand- 
ful of the 15,000 to 20,000 soldiers and 
sailors aboard the ships had survived to 
reach the shore. And approximately 100 
of the 150 “protective” Japanese fighters 
had been shot out of the sky. More re- 
cently an entire enemy air force has 
been annihilated at Wewak by a similar 
form of co-ordinated air attack. 

These attacks show clearly what will 
be done against Japan when the time 
comes to throw the full weight of Allied 
air power against the common Pacific 
enemy. In the southwest Pacific so much 
has been done by so few with so little, 
that the Japanese must realize by now 
the dark days that lie ahead of them— 
the day when the great weight of Allied 
aviation is turned against their faltering 
war machine and against the scattered 
bases which they gained by the employ- 
ment of surprise and treachery. END 








Short Snorter 
(Continued from page 57) 





No. 1 authority, Clyde Pangborn, says: 

“Back in the days of the Gates Flying 
Circus, we landed our troupe in Syracuse 
(New York) during the first week of 
September, 1925. After a particularly 
successful engagement, when more cash 
came in from the admission gates than 
we had to pay out for gasoline, Gates and 
the boys decided to throw a party for 
the press and really celebrate. Cham- 
pagne seemed in order so Jack Ashcraft 
(killed in a crash a few years ago), a 
pilot-member of the circus, volunteered 
to fly to nearby Hammondsport for a case 
of the giggle water. Whether it was the 
altitude or whether Jack just decided to 











"Wilkinson! Last month your electric bill was seven 
thousand three hundred and forty-two dollars!" 


sample the stuff on his way back, will 
never be known. In any case, when he 
landed both he and the plane were well 
loaded. He rushed up to me and, in a 
belligerent tone of voice, demanded to 
know whether or not I was a ‘Short 
Snorter.’ It was all pretty vague to me 
but in order to quiet Ashcraft and at his 
insistence, I finally produced a dollar bill 
which Ashcraft signed with a big flourish 
and handed back to me with the words 
‘Now you're a regular Short Snorter.’ 
And from there on it just grew.” 

The second authority, E. W. 
Cleveland, says: 

“The Short Snorters made their ap- 


” 


‘Pop 
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pearance in 1928, just before the air races 
at Mills Field, Los Angeles. The cause 
of it all was Bob ‘Short Snorter’ Garland. 
Bob was always willing (see department 
of understatement) to break down and 
have what he called a ‘short snort’ with 
any of the fying fraternity who might 
be ordering the drinks. Whenever it 
came Bob’s turn, however, he’d pull out 
a $1,000 bill which no bartender, in those 
days, was ever able to break. The only 
defense against that strategy was to get 
the bill out of circulation. To do this, 
the boys started putting their signatures 
on it, since they were convinced it was 
never going to be spent anyway. Just 
to get even with Garland (the blankety- 
blank short-snorting blankety-blank— 
Pop’s language always being pictur- 
esque), some of the gang began to auto- 
graph dollar bills for each other—the 
dollar bill which was not being used to 
buy Bob Garland a drink.” 

In that Los Angeles group was Jerry 
McClellan, the mathematical wizard, who 
figured out that if two pilots were ever 
stuck together at a time and could col- 
lect an extra buck from an innocent third 
party they would, over a period of years, 
get back the dough they had paid out 
for Garland’s drinks. The initiation fee 
would make each victim a Short Snorter 
on his own. This system, it is reported, 
worked well during the 1928 air races. 

In the depression, alas, there weren’t 
a ‘dozen full-fledged Short Snorters who 
were able to keep their bills on their 
person and the Short Snorters passed 
quietly out of the records. 

But the great tradition remained alive, 
through a strange coincidence, in, of all 
places, Alaska! 

There, in 1930, Wiley R. Wright (now 
Lieut. Col. Wiley R. Wright, U. S. Army 
Air Force, Seattle Area Supervisor) 

(Continued on page 132) 
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FLYING 


CARTRIDGE ENGINE STARTER 


The First Shot Fired 


For Lightning-fast Getaways, Navy Fighters 
Depend on Breeze Cartridge Engine Starters 


Operating on the same principle as 
the familiar spiral-drive screwdriver, 
the Breeze Starter spins engine over 
at 180 RPM, under 30-ton thrust devel. 
oped by slow-burning cartridge fuel. 


Manufactured under Coffman Patents 





HE first shot fired in modern 
combat is the charge in the 
breech of a Breeze Cartridge- 
Type Engine Starter, spurring 


latent horsepower into instanta- 


neous life, smoothly and without 
shock to engine parts. From arc- 
tic to tropic theatres, these start- 
ers are relied upon for quick 
getaways without the use of aux- 
iliary starting equipment, out of 
the question on flight decks. 
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Simplicity of design and rug- 
ged construction make service 
problems virtually non-existent 
in this type of starter. Saving as 
much as 20 Ibs., the Breeze Starter 
also obviates the use of heavy 
starting batteries. Delivering more 
than a foot-TON of torque from 
a 2 oz. cartridge, Breeze is the ac- 
cepted starter for the big fighter 
engines today, is ready for higher 
power of tomorrow. 
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FULLY 
EQUIPPED 
AND MANNED-- 


@ LYON’S modern, com- 
pletely equipped Aircraft Di- 
vision . . . under the supervis- 
ion of men specially trained in 
aircraft plants... is constantly 
widening the scope of its pro- 
duction of aircraft parts and 
sub-assemblies. The facilities 
of this specialized division 
include: 

l. Class “A” certified welders 
trained in our own school. 

2. Toolroom equipment and per- 
sonnel for producing dies, fix- 
tures and jigs to meet contract 
requirements. 


3. Highest financial rating. 


Write on your business letterhead 
for detailed information and book, 
“Craftsmen in War Production.” 


LYO N METAL PRODUCTS, INCORPORATED 
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. Sound, alert management... 
with demonstrated capacity for 
setting up production plans on 
dissimilar parts and sub-as- 
semblies. 


5. Complete familiarity with Air 
Corps, Navy and other Govern- 
ment inspection requirements. 


6. War contract experience dat- 
ing from July, 1940, covers 
over 2400 contracts from 30 
states. 43 years’ experience in 
fabricating sheet metal. 


LYON METAL PRODUCTS, INCORPORATED. 
General Offices: 268 Madison Avenue, Aurora, lil. 


Sales and District Offices Manned by Experienced 
Engineers in Ali Principal Cities 
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PPROXIMATELY 20 nervous seconds 
A elapse between the time a bomber 
goes into its final run and the time it 
pulls out and heads for home. 


During these vital 20 seconds, which 
determine whether the mission suc- 
ceeds or fails, the pilot of this bomber 
is a machine—the Sperry Gyropilot.* 
He’s “Elmer” to the U. S. bomber crews 
—“George” to the fliers of the RAF. 


Why is the plane turned over to 
Elmer? Because Elmer provides the 
precision control necessary to maneu- 
ver the airplane correctly during the 
bombing run. 


Eimer holds the ship steadier—truer 
—than any man can do. His errorless 
control is one of the big reasons for the 
accuracy of American precision bomb- 
ing. 

Elmer not only does this but, going 
to and from the target, he can hold the 
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big ships in level flight and on their 
course with no hand on the controls. 


Naturally, a device like this is not 
created overnight. Sperry developed 
the first automatic pilot before the last 
war. It was designed to increase safety 
in flight. Pioneering and development 
work continued. In 1933, Wiley Post 
flew around the world alone with the 
aid of a Sperry Gyropilot. 


Post’s epochal flight furnished spec- 
tacular proof that Elmer was practical. 
Sperry Gyropilots were soon standard 
equipment on transport planes the 
world over. When World War II came, 
still further improvements had been 
made to give Elmer the precision 
needed for bombing missions. 


Improvements are still being made. 
When the war is over, Elmer, along 
with many other Sperry devices de- 
veloped for peace and adapted to war, 











For the next 20 seconds, 
the pilot’s name is Elmer! 


will return to the work for which he 
was originally designed. 


With more than 30 years of develop- 
ment behind him, Elmer, the Sperry 
Gyropilot, will be well-equipped to 
serve tomorrow’s world-wide airlines. 
American bombers are now being equipped 
with the new Sperry Gyrotronic* Pilot, a pre- 


cision, electronic version of the Gyropilot.* 
*Trademarks Registered 
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Brooklyn, New York 
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(Continued from page 128) 
started the second Alaskan Gold Rush 
when he stepped off a Fairchild in Fair- 
banks. The tall-tale tellers of the north 
country had shaken Wiley down on every 
subject he could think up and he re- 
taliated by conducting indoctrination 
classes in Short Snorting and initiating 
new members right and left—for the 
traditional initiation fee, naturally. There 
is some question about his violating the 
canons of the organization by conduct- 
ing initiations alone but the board of 
directors, recognizing his enormous con- 
tribution to their group, has -‘iosen to 
ignore it. 

“The system survived in Alaska,” the 
colonel says, “because we really took it 
seriously. We were mighty choosy as to 
whom we'd accept as a Short Snorter. 
It was tough enough to become a Sour- 
dough. But to become a Short Snorter 
was even tougher. Only pilots, in the 
first place, were eligible—and even pilots 
had to have a long record of accomplish- 
ment before they could join the charmed 
circle.” 

As Colonel Wright tells it, the boys 
would ambush each other under the 
northern lights. If a member was caught 
without his bill he paid—plenty. Once 
Joe Crosson caught the boys on a picnic 
and collected from every one of the 34 
present. One night they cornered Wright 
himself in the Model Cafe in Fairbanks. 
He kept stalling, meanwhile edging to- 
ward the back door of the cafe, then 
made a break for it and raced down the 
block to the Nordale Hotel, grabbed his 
wallet, and was back in the cafe before 
they could get organized. H= made the 
run in two minutes flat and ever since 
that day Rule No 6, based on his timing, 
has been in effect: “The challenged is al- 
lowed two minutes in which to produce 
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his bill before a fine may be levied.” 

When Wiley Post and Will Rogers were 
in Alaska in 1935, Will felt so bad about 
not being “one of the bunch” that they 
finally broke down, took a vote, and 
agreed to allow him in “by acclamation.” 
It cost Will $23, there being 22 members 
present, but he said he’d have paid $1,000 
apiece if they had been conniving enough 
to ask him for it. 

Until about 1935, the Short Snorters 
were pretty well confined to Alaska and 
the rules and regulations of the club were 
first codified up there. And from this 
source, where it had been preserved so 
long in the shadow of the Arctic Circle, 
Short Snorting came back to the States. 
Pan American pilots, who had flown in 
Alaska since 1932, were transferred to 
Miami and there, when their benumbed 
brains had thawed out, they began to 
get ideas. 

One of the earliest to be indoctrinated 
had been Joe Crosson. When he dis- 
covered 134 Pan American pilots—more 
flying men than he had ever seen in one 
spot in his life before—he was reported 
to be in a frenzy until another Short 
Snorter happened into Miami. There the 
two of them (as required by the rules) 
opened shop and began wholesale initia- 
tions. The report spread like wildfire and 
in no time pilots from Peru to Patagonia 
were pulling Short Snorter bills out of 
their wallets and challenging anyone who 
came down the pike. 

Money will have a way, and it was a 
short step from there to a broader in- 
terpretation of that careless word “flyer” 
in the rules. The rule didn’t say “pilot” 
did it? Before long, old-time passengers 
who could boast of a flight around South 
America began turning up with Short 
Snorter bills. Then passengers who had 
flown across the Caribbean were let in. 
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Later the rules were let down another 
notch so that any passenger who had 
made a day’s flight was eligible. Finally 
(alas) the Short Snorter tradition became 
so popular that practically everyone who 
managed to get aboard an airplane—and 
who had the necessary bucks in his pock- 
ets—was initiated into the fold and left 
perspiring and poorer—but pleased, 
Suckered and proud of it. 

Before the magnificent Short Snorter 
tradition had been so ruthlessly de- 
bauched by gold-hungry initiates, any 
number of famous people had enrolled— 
and paid. Many members of King George 
VI’s family are on the list, though it is 
not known whether the king himself is 
a member. The roster also boasts other 
royalty—Queen Wilhelmina of the Neth- 
erlands, King George of Greece, Prince 
Olav of Norway. 

President Roosevelt was inducted en- 
route to the Casablanca war conference 
last year—it cost him $7 and he still 
owes five crew members $1 each for his 
initiation because they politely withdrew 
when it became apparent that the Presi- 
dent was a little short of change. Harry 
Hopkins is reported to have gotten in 
for $6. 

The story may be apocryphal, but it 
is said that the President has managed 
to buy several war bonds with the pro- 
ceeds he has picked up as a result of his 
challenges to Short Snorters who called 
on him without having their bill handy. 
It cost Wendell Willkie $17 to become a 
Short Snorter. 

And to timid souls who are doubtful 
about putting their names on Uncle Sam’s 
money, Mr. Van Dusen is happy to re- 
port that the practice is not so illegal as 
to keep Henry Morgenthau, Jr., himself 
from being a Short Snorter in good 
standing. END 








Madame Mechanic 
(Continued from page 58) 





train specialists to handle 256 different 
airplane types and modifications, 157 dif- 
ferent types and modifications of en- 
gines and more than 1,000 different ac- 
cessories. Indicating the complexity of 
modern war, San Bernardino Air Depot 
alone now handles 80,000 different sup- 
ply items, will soon be handling many 
more different items. 

Each recruit then is given a series of 
four-hour “experiences” in each of 19 
specialties of aircraft mechanics. These 
include carburetors, aircraft disassembly, 
ignition, engines, fabric and leather, hy- 
draulics, instruments, machine shop, paint 
and dope, drafting wood shop, Army- 
Navy standards, sheet metal, welding, 
wire cable, fuel and oil systems, aircraft 
electricians, brakes and measurements. 

This marks the first time ir industrial 
history that such a broad introductory 
program has been applied to the training 
of mechanical talent. Many advantages 
result from giving newcomers such a 
complete picture of the new work they 
are entering. Industrial foremen have 
normally been plagued by worker un- 
rest. Workers have a persistent penchant 
for “greener fields far away.” The pay- 








rollee’s universal desire seems to have 
been to try to find a more glamorous or 
lucrative job than his own. This new 
system gives the rookie a chance to try 
everything before choosing his specialty. 
That enables him to select what he pre- 
fers and to ascertain the work best fitted 
to his talents and his knowledge. Having 
first tried all the jobs, he will not dream 
later of what he thinks he has missed. 
That means he will be more satisfied, 
more efficient and more useful. 

Each worker is rated by his results in 
actual performance in these four-hour 
experiences, plus his results in a battery 
of tests and his personal choice of a 
specialty to follow. The tests given in- 
clude vision, intelligence and mechanical 
aptitude. The recruit is allowed to make 
three personal choices in an interview 
with a counsellor. On the basis of these 
factors, he is assigned to a specialty and 
given an intensive specialized course 
lasting from two to four months. 

Innumerable little human anecdotes 
arise from this training operation. One 
woman bleated with dismay when she 
observed that she was to do “horrid me- 
chanical work.” She was prevailed upon 








to give it a try, and soon found that she 
liked it better than any other work she 
had ever done. She grew to so excel at 
the “horrid mechanical work” that, in 


time, she was made an instructor to teach 


this art. 


San Bernardino Air Depot’s ingenious J 


training department and its curriculum 
were perfected under the direction of 


Maj. Homer Fetty, depot civilian train- § 


ing officer and former vocational educa- 
tional director of the Los Angeles County 
schools. 


cialized training courses ir. dozens of 
public schools to train skilled specialists 
for the aircraft manufacturing and ship- 


building plants of Los Angeles. Today § 


those same plants, so many of whose 


workers were trained under his direction, 9 


are sending delegations to Major Fetty’s 
operation at San Bernardino to study 
techniques which they might adopt to ex- 
pedite production and training methods. 

Another big problem at San Bernar- 
dino has been to get more workers. It is 
primarily a recruiting problem, to make 
known the need and to familiarize more 

(Continued on page 136) 









In that capacity, before joining J 
the Army, Major Fetty organized spe- J 
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FLYING . 


Swarms of Flying Fortresses 
fly on Studebaker-built Cyclone engines 


HE skies are studded with Fly- 

ing Fortresses in many theaters 
of this global war. Almost legend- 
the achievements of our 
Army Air Forces with this devastat- 
ing Boeing bomber—and any man- 
ufacturer would be glad to play 
even a minor part in the victories it 
is rolling up. We, of Studebaker, 
have the responsibility of produc- 
ing huge quantities of the Cyclone 
engines that power the Flying For- 


ary are 


Awarded to Aviation Division 


Bernar- 
rs. Itis 
to make 
ze more 
j 


tress, enabling it to travel so fast, 
so far, so high. Each of these super- 
charged engines we build adds new 
luster to a Studebaker reputation 
for sound craftsmanship that now 
spans more than 92 years. Stude- 
baker equipment at the battle fronts 
will be succeeded, one day by new 
and finer Studebaker cars and trucks 
for civilian use. Until that day, our 
first and only consideration is help- 
ing to arm our Nation and its Allies. 


of The Studebaker Corporation 
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Studebaker trucks for the United Nations 
— Studebaker, famed for years for dependable 
transportation has now become one of the 
world’s largest builders of big war trucks. 


* BUY U. S. WAR BONDS *& 


BUILDS CYCLONE ENGINES FOR 
THE BOEING FIYING FORTRESS 
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Hallicratters has the 
honor of being the Ist exclusive radio 
manufacturer to receive the Army-Navy 


Production Award for the rd time! 


| 
| 


ween TF lilleriiiiss 


The World's Largest Exclusive Monutacturer o! 
Short Wave Radio Communications Equipment 
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Moving heaven and earth to 


ENEATH the roof of a forty-five-foot “silo,” a bomber crew is en 
B route to the “target.” Above, is a skyful of “stars.” Below, the terrain 
rolls past in full detail. Every significant element of flight is present. This is 
the new Link Air Navigation Trainer, in which pilot, navigator, bombardier 
and radio operator practice every phase of air navigation — contact, dead 
reckoning, radio direction and celestial. It appreciably shortens the time 
required to perfect United Nations air crews in the technique of navigation. 

Kollsman’s contributions to this unique new trainer include a group of 
special navigation instruments and the teletorque remote control units which 
“report” every movement of the “plane” to 


the control desk below. 


KOLLSMAN 


Sa, i 


y 


train Air Navigators 


Pin-Point Global Navigation 


At the top of the “silo” is a celestial 


— dome with accurately spotted stars 


constantly changing position in relation to the pas- 
sage of time and the movements of the plane. Sex- 
tant sights on these stars permit fixes accurate to 
within five miles. Below the plane a moving terrain 
is projected photographically. Effect of wind velo- 
city can be introduced, requiring drift sights. 

At the control desk on the floor of the “silo” the 
familiar Link electric “crab” records the track of 
the plane while special Kollsman instruments report 
its changes in latitude and longitude and keep track 
of sidereal time, solar time and the Local Hour 
Angle of Aries. Radio signals of all types are sent 
to the plane during “flight.” Any type of naviga- 
tion problem can be “set up” from this control center. 


AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 





ELMHURST, NEW YORK 





GLENDALE, CALIFORNIA 
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(Continued from page 132) 
people with the fine training provided. 
The program is temporarily handicapped 
by a housing shortage which complicates 
the problem of bringing in people from 
outside areas. That makes it necessary 
for a finer combing of the home field, 
which also must man the war industries 
of all Southern California, one of Amer- 
ica’s leading war-production centers. 

The unskilled civilian workers are all 
hired by the United States Civil Service 
Commission at $100 a month, plus over- 
time, and routed through the base civilian 
personnel office into the training division. 
They may work up through successive 
steps to better positions and higher pay 
scales. 

Mechanics and workers for the ASC 
receive the benefits of civil service, in- 
cluding 26 days vacation with pay per 
year, 15 days sick leave, and civil service 
retirement. They are given training 
which prepares them thoroughly for 
post-war work in the aviation industry, 
which business thinkers expect will prime 
the nation’s peace economy as trans- 
portation did after the last two major 
wars: railroads after the Civil War, auto- 
mobiles after the first World War. 

The war is teaching that many women 
have exceptional mechanical aptitude and 
can operate ponderous and complex ma- 
chinery, sometimes more skillfully than 
men. They also become expert in the 
repair of delicate instruments, with which 
instrument flight through fog and over- 
cast is accomplished. War teaches that 
the old are still fit to work, and work 
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wonderfully well. War teaches that the 
seemingly uneducated can be schooled to 
operate machinery and repair aircraft, 
the loss of which would otherwise delay 
victory. War teaches that nearly every 
man and woman can be used, and we are 
using many thousands of them. Many 
sociological thinkers believe that the so- 
cial effects of these lessons that we are 
learning today may be more lasting than 
victory. 

Training procedure is divided into two 
major fields. Maintenance (doing actual 
work on aircraft and equipment), occu- 
pies two-thirds of all the employees at 
an air depot. For this specialty alone 
the training section of the San Bernar- 
dino Air Depot has more than a million 
dollars worth of the finest and most mod- 
ern equipment. 

Second branch of the training work is 
supply and clerical. People are trained 
to handle items of all different descrip- 
tions and purposes, ranging from paper 
clips to huge engines. The training pro- 
gram for supply consists of specific job 
training for shipping clerks, storekeepers, 
receiving clerks, stock record clerks, in- 
spectors, mail file and record clerks, pur- 
chasing and contracting, personnel, and 
inventory clerks and other miscellaneous 
clerical positions. 

Special advanced training is given for 
the hundreds of supervisors who over- 
see phases of the air depot’s maintenance 
and clerical work. A “supervisor” has 
three or four persons under him. Since 
most of these supervisors have had no 
previous experience in handling people 
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and directing work, it is a major problem 
to prepare supervisory talent for an 
establishment that has mushroomed g9 
rapidly. 

San Bernardino Air Depot has devel- 
oped an intensive supervisory training 
program with a minimum of 52 hours, 
The three divisions of this course are 
job management, problems of handling 
employees and how to instruct. Details 
covered include how to plan, set up, di- 
rect and control an operating organiza- 
tion; how to handle the shop problems as 
they arise, including personnel problems, 
grievances and introducing new workers 
to new jobs; how to do “on-the-job” 
training efficiently. 

Methods of handling men, methods of 

raining and safety factors are stressed 
throughout the course. This training pro- 
gram has proved to be an effective aid in 
the solution of the difficult supervisory 
dilemma. 

San Bernardino’s training program in- 
cludes also an extensive teacher-training 
program for its several hundred instruc- 
tors. It is the fountainhead of an educa- 
tional network which has special off-res- 
ervation classes and up-grade training 
programs in many educational institu- 
tions and sub-depots through the three 
states of the San Bernardino Air Depot 
Control Area. 

In the technical training progress of 
the Air Service Command is evolving the 
basis for post-war procedures for training 
the millions of mechanical specialists who 
will keep the “eagles of peace” in > 
skies of tomorrow. 





| 
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Miniature Air Force 
(Continued from page 51) 





explained. “The models proved impos- 
sible to standardize. But once plastics 
were used, each model had to be exactly 
like every other similar model. There 
could be no room for individual differ- 
ences because each is made from the same 
die.” 

At first many model planes were 
molded from hard rubber. These proved 
generally unsatisfactory, especially in the 
large models, because the material does 
not hold its shape. It has a tendency to- 
ward what plastics manufacturers call 
“plastic flow.” Next, models were made of 
metal, which produced an accurate job if 
the die were cut satisfactorily. But metal 
models are very heavy, weighing nearly 
10 times as much as plastic. The weight 
was a special disadvantage in shipping 
because the need for models has been so 
urgent they often are shipped by air. 
Metal planes also break when dropped— 
are far less durable than the plastic mod- 
els. Besides, metal is scarce, 

Subsequently, planes were molded of a 
reinforced plaster compound. This did 
not make a perfectly clean job; the ap- 
pearance of the finished plane was apt to 
be lumpy and plaster models shattered 
when dropped. Since they are shipped 
overseas and must stand rough handling 
in transit, to say nothing of the handling 
they get in actual use, plaster models have 
proved unsatisfactory. 

The cellulose acetate plastic models de- 





veloped by Cruver seem to be the best so 
far. Only a tenth the weight of diecast 
metal models, capable of taking hard 
usage and being shipped without danger 
of breakage, they have another important 
advantage—they can be manufactured 
rapidly. This was especially important 
in the days when the armed forces were 
desperate to have model planes by the 
hundreds of thousands. 

A single mold can produce from 35 to 
60 model planes an hour compared with 
a much smaller production of plaster of 
Paris model, and tremendously fine de- 
tail is achieved. The plastic does not ap- 
pear to deteriorate from age. 

The Cruver company is also respon- 
sible for making the original master mod- 
els to be reproduced. The Army and Navy 
furnish silhouettes, photographs, dimen- 
sions, and occasionally sketches of the 
original plane. Skilled model makers, ac- 
customed to working with no more than 
the clues offered by the photographs and 
silhouettes, then proceed to carve the 
master model by hand from wood. The 
completed master model is then sent to 
the Army and Navy for approval. Once 
approved, dies are made and the planes 
are ready for production. 

Cellulose acetate is known as a thermo- 
plastic material. When heated it under- 
goes a physical change only. The advan- 
tages of cellulose acetate in making model 
planes are (1) it is quite strong, (2) it is 


flexible, which gives it a high impact 
strength and (3) it is extremely resistant 
to most weather conditions. While it tends 
to absorb a small amount of moisture this 


is not a particular disadvantage in model 
F 


plane construction. 


Before being molded, the cellulose ace- : 


tate (the same material from which some 
rayon is made) is in granular form and 
may come in any color. Black is the com- 


mon color used for aircraft recognition J 


models. However, a few special models 
have been made of white plastic painted 
black except for the plane windows, pro- 
ducing a remarkably true-to-life job. 


The granular plastic is placed in a mold- § 


ing machine and heated, upon which it 
assumes a fairly viscous state with the 


consistency of molasses. This material é J 
forced into the die at a pressure of about J 


30 tons per square inch—enough to forte 


the slow-flowing material into every cre § 


vice and groove of the die. 

The die then is cooled in water, the 
time of cooling varying with the size d 
the model plane (a Lightning might take 
about three-quarters of a minute), the 


temperature, and the humidity. Althoug 


the models could be made in automatit 
machines they usually are taken from the 
die by hand and immersed in water to 
cool and harden them further. 
The rough models then are cleaned up. 
The gate through which the plastic er 
(Continued on page 140) 
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ITS CALLED THE 
WO years ago, on the day after 
Pearl Harbor, a group of Army 
B-26’s headed west . . their 
destination, Australia. When the 
Jap offensive reached New 
Guinea, these B-26’s went into action. In 
two months they wrought terrible havoc 


to 5 ships, bases and installations, with 
an extra dividend of 97 Zeros downed 
of 6 Marauders. Result —the 
gernaut shuddered to a stop. 


at a cost 


secret of the Marauders’ success? 
Look at one and you'll see a plane born to 
hght. It’s a plane with a chip on its wing! 
15 Tons of Flying Fury 


That, Martin men say, was the Marauder’s 
ne fault. It Z Z too good to be true. At 
Its unveiling in 1940 skeptics shook omi- 
nous 4 ads. Too fast, they said, too “hot,” 

t ical. In ch se days Germany’s slow, 
ungainly Ji inkers epitomized ‘ ‘bomber. 
_Martin officials, however, had faith in 
their new bomber. On their own initiative 
they tooled up for big production. Indeed, 


the first Marauder off the line was no pro- 
totype, but a regular production model. 
Ar nd she did things no other bomber could 
do. Her speed equalled that of fighters . . . 
her bomb load exceeded that of some heavy 
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— A MAN MADE TORNADO! 





bombers . . . and she bore such Martin 

“firsts” as the all-plastic nose, power gun 

turrets, self-sealing fuel tanks, heavy 

armor. True, she was no ship for old ladies 

to handle... but in the hands of the Army 

Air Force she was 15 tons of flying fury. 
From Midway to the Mediterranean 


Okay, said critics, but what will she do in 
actual combat? They found out when the 
reports from Australia started coming in. 

Meanwhile, farther north, the Japs 
struck at Midway and the Aleutians. 
Among other unpleasant items, they met 
Marauders carrying torpedoes . . . the 
Army’s first torpedo bombers. At Midway 
hits were scored on Jap carriers and cruis- 
ers; in the Aleutians, one cruiser was sunk, 
a carrier damaged. Later, when the steady 
hammering of Kiska began, two Jap de- 
stroyers and numerous supply ships were 
sunk. The Marauders were hitting their 
stride... and their targets. 

That summer General Doo- 


“Jimmy” 


The great B-26 fighting bomber built by the Glenn L. 
for the U. S, Army Air Force and The British Air Forces. 


Martin Company 


little, fresh from Tokyo, dropped in at the 
Martin plant. A new mission was brewing, 
he confided, and this time the outfit which 
bombed Tokyo was going to fly Marauders. 
Modifications had to be made to suit the 
climate ... North Africa, as it turned out 
later. What Doolittle’s air force did in Tu- 
nisia, and Sicily, is history. At this writing 
Marauders are applying the hot foot to 
the big Italian boot. 


“No plane like the B-26” 


From cloud tops to treetops... as medium 
bombers, torpedo bombers, or long-range 
fighters ... from Alaska to New Guinea to 
the Mediterranean ... Marauders are tak- 
ing on all comers. General Arnold, chief of 
the Army Air Force, has called them “great 
bombers” . . . OWI dubs them “the most 
efficient planes in the world in their class” 
.. but perhaps the most significant tribute 
comes from the Air Force men who fly 
them. As one Marauder ace, veteran of the 
Southwest Pacific, said quite simply :* ‘There 
is no plane like the B-26. It can’t be beaten 
in design, sensitivity and control.” 
Considering the source, no higher praise 
could be given the Martin Marauder. 
The Glenn L. Martin Co., Baltimore, Md., U.S. A. 
The Glenn L. Martin-Nebraska Company—Omaha 
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Evans Skyloader rope hooks and tighteners hold 
mixed cargo secure in flight. Note the absence of fist- 
sized knots. A few simple twists of the tighteners 
make cargo fast or release it for speedy off-loading. 
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Skyloader metal tie-down rods with locking hard- 
wood beams make odd-shaped or heavy cargo vir- 
tually part of the airplane. Skyloader equipment is 
simple to use, light in weight, eliminates all slack. 


COURTESY OF AIR TRANSPORT MAGAZINE 


safeguarding air cargo against turbulence 


Sharp down- or up-drafts can play havoc with air cargo 
—tear it loose—cause shock—result in damage! But 
when air freight is made secure by Evans Skyloader 
equipment, safety of cargo, plane and personnel is 
assured. Evans Skyloader method offers a simple, prac- 
tical system of protecting air cargo against the stresses 
of turbulent air—a system that is being proved on 
thousands of flights through all kinds of weather. 


Skyloader equipment is of two types: Rope hooks and 
tighteners for mixed cargo; metal tie-down rods with 
locking hardwood beams for heavier freight. Simple 
to use, the Evans equipment cuts on- and off-loading 
time and greatly reduces the weight of cargo lashings. 


Evans engineers will be glad to study your special air 
freight problems. 
* * 


Vision to Anticipate the Needs of Tomorrow 
Creates New Industries Today 


PRESIDENT 


G@Q)EVANS PRODUCTS 
WY COMPANY 


DETROIT 


Evans War Products: Machine Gun Mounts e Tank and Automotive Heating aod 
Ventilating Equipment e Evanoil Water Heaters e Aircraft Engine Mounts e Airplane 
Landing Gear Beams e Battery Separators e Prefabricated Houses e Plywood ¢ 
Skyloader e Utility Loader e Auto Loader e Auto-Railer e Auto-Stop e Stamping 
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| PREDICT... 


4 by Lurelle Guild 


Noted Industrial Designer 


The railroad car of tomorrow will make today’s de luxe cars :esemble the stage 
coach by comparison. I have designed for one of the country’s largest railroads 
a train embodying aumerous new and practical features including super-efficient 
heating and cooling systems to eliminate dust, germs and draft. Coach passengers 
will have club car comforts. You'll experience the restful quietness of acousti- 
cally-correct, fabric-coated walls; color-corrected, cold cathode lighting with 
pinpoint lights to spotlight at night the individually reclining seats that will face 
the windows. Your luggage will be safely secured in individual lockers and all 
cars will be wired for sound and telephone connections. Yes, your Wat Bonds 


will buy vou many delightful experiences on the railroad trains of tomorrow 


Note: The Weatherhead Company, exclusive America 
Ermeto fittings, made vit parts and assemblies for th 
1 its four plants prior to Pearl irbor. We hope 

i¢ 


vices and facilities to this impor 


f 


- Weatherhead 


IHE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


wnufacturers of vital parts for the automotive, aviation 
° ‘ refriveration and other key industri PREE: Write on co letterhead for 
vial air “Seeds of Industry” — a history of the 
lant Cleveland; Columbia City, Ind., Los Angéles Weathe facilities and products. 


Canada—St. Thomas, Ontario 


TS 


eating #0 
e Airplane 
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Stamping J 
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(Continued from page 136) 
tered is cut off, the parting lines are 
cleaned, and the whole is sanded. Now 
the model is complete except for paint- 
ing. Although the plastic is black, it is 
shiny and details do not show up or are 
lost in highlights. Therefore the planes 
are given a coat of matte black lacquer. 

Finally they are packed individually. 
The more complicated models are fast- 
ened to the carton so they will be less 
likely to be damaged in transit. 

Because of size or design complications, 
several types must be assembled. Large 
planes such as bombers and transports 
are made hollow, which requires them to 
be manufactured in more than one piece. 
Other planes, such as the Consolidated 
Catalinas have gadgets and struts and 
must be assembled by hand. Wings 
and struts are attached after the fuselage 
is molded. 

Other complicated models include the 
Japanese Kawanishi H-97, a twin-float bi- 
plane seaplane with tail float; the Italian 
Fiat CR-42, a maneuverable biplane with 
wings of unequal span, and the British 
Fairey Swordfish, the now obsolescent 
torpedo bomber used in the early part 
of the war. The Swordfish is a biplane 
with non-retractable landing gear. 
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“There aren’t many American models 
that need assembly,” Mr. Livingston com- 
ments. “Our planes are very clean.” 

The plastic models are being brought up 
to date constantly as new models or im- 
provements appear. The armed forces 
notify the Cruver company when this 
takes place and master model changes 
must be made and approved before the 
dies are changed. 

Orders for the models come from all 
over the globe, wherever Allied armies 
are fighting. It is not unusual to receive 
a cable or telegram to have so and so 
many models ready for delivery aboard a 
plane of the Air Transport Command to 
be flown to some distant theater. Possibly 
some over-enthusiastic or forgetful gun- 
ners need more lessons in recognition. 

An indication of the value the armed 
forces put upon the model planes is con- 
tained in a recent telegram to the Cruver 
company from Rear Adm. D. C. Ramsay, 
chief of the Bureau of Aeronautics, U. S. 
Navy. “Extensive use of recognition de- 
vices has proved to be invaluable in de- 
veloping the fighting efficiency of our 
Naval forces,’ Rear Admiral Ramsay 
stated. “Plastic plane models such as you 
are making for the Navy are considered 
so important in our training program that 
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they have been installed on all aircraft 
carriers as well as in Naval air stations 
and training commands.” 

The planes are ordinarily sent in sets, 
although the sets do not constitute any 
particular arrangement of models. Though 
Mr. Livingston refuses to talk prices be- 
cause the models are not now sold to 
private individuals, he did suggest that 
after the war it might be possible to retail 
sets of model planes for an average price 
of perhaps $1 per plane. Individual planes 
might be priced accordingly, though some 
models would be more costly than others, 

The planes are molded in black plastic 
to meet specifications of the armed forces 
but they can be painted any color and a 
number have been prepared in the brown- 
ish green of the AAF, with the United 
States insignia upon them and with scale 
model propellers added. Each plane has 
a tiny hole through the center which per- 
mits it to be mounted or suspended on its 
center of gravity. Each also is clearly 
identified as to country or type. If used 
by both RAF and United States, that too 
is indicated. 

In addition to certain secret devices, the 
Cruver company also manufactures aerial 
dead reckoning computers, true air speed 
computers and bomb recorder frames. END 








Future Air Traffic Control 


(Continued from page 74) 








siderably lower than the present cost of 
Pullman travel. It might well be argued 
that with no great difference in safety, 
with equal convenience, and with rough- 
ly equivalent rates, the great time ad- 
vantage of the airlines will ultimately 
attract substantially all first-class long- 
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"We'll get a promotion if we intercept him 





before he reaches the captain's wife!" 


haul passenger traffic to air travel. 

“As a generous margin of conserva- 
tism, let us assume that within the next 
decade or two air travel in the United 
States will assume proportions equiva- 
lent to approximately 70 per cent of 
present-day Pullman rail travel, or about 


~ 





six billion revenue passenger-miles.” 

The NRPB then makes the forecast 
that 20,000,000 passengers or about 600,- 
000,000 ton-miles will be transported an- 
nually some time between 1950 and 1960. 

Mr. Warner, in April, 1943, stated, 
“The airlines shortly after the war will 
be performing between five and 10 bil- 
lion passenger-miles yearly as compared 
with one and one-half now.” 

Robert H. Hinckley, former assistant 
secretary of commerce for air, forecast 
that 20,000,000 passengers will be trans- 
ported two years after the war; say, in 
1946 or 1947. 

Insofar as air traffic control is con- 
cerned, the CAA feels that it would be 
unsafe to plan facilities on less than a 
traffic of 20,000,000 passengers per an- 
num, by 1950. 

The development of air freight is, be- 
side a question of speed, primarily one 
of price. The NRPB says on this sub- 
ject: 

“A plane designed strictly for cargo 
and mail traffic may be able to increase 
the per cent of pay load to gross weight 
very substantially, probably to 35 or 40 
per cent. A higher landing speed will 
be permissible where passengers are no 
longer involved, which in turn means a 
larger pay-load capacity. These factors, 
together with other changes in operation 
practice, may well result in an ultimate 
significant operating cost per cargo ca- 
pacity-ton-mile approaching five or six 
cents. To this would have to be added, 
of course, the airline’s overhead, equiva- 
lent to perhaps two or two and one-half 
cents per capacity-ton-mile; as well as 
such pick-up and delivery expenditures 
as are inherent in handling cargo traffic. 

(Continued on page 143) 
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WELD BETTER WITH SOLAR FLUX 











Above Are Unretouched Microphotographs 
For Stainless Steel and 
Similar Alloys 


Solar Flux No. 16GH (Patent Applied for) was 
developed in Solar’s own laboratories, first for 
the company’s own use, meeting the exacting 
requirements which have given Solar a world- 
wide reputation for producing stainless steel 
products of highest quality. Results have been 
proven on stainless steel and similar alloys in 
Solar’s own plants and by many other new users. 


Curtails Rejects 


No matter how skilled the welders or how effi- 
cient the procedure, flux’ alone can determine 
results! Solar Flux prevents “burning” (oxidation) 
and curtails rejects. No carbon pickup results 
from flux itself, It promotes metal flow when 
applied to welding rod and protects rod from 
oxidation. 


* 
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Speeds Production! 


To speed production, this specialized flux is easy 
to mix and apply. Needs no shellac. Can be ap- 
plied days before actual welding. It sticks despite 
frequent handling. Solar Flux can be used with 
oxyacetylene, atomic hydrogen arc, metallic arc 


and heliarc welding processes. 


No Toxic Fumes! 


Under normal ventilating conditions, welders 
work comfortably without wearing masks where 
Solar Flux is on the job. WRITE AT ONCE— 
A free sample and further details will be sent to 
any plant engaged in War Production. 





SAN DIEGO 
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Your ears won't pop 





... coming “downstairs” in tomorrow’s pressurized cabin 


Headaches won’t both- 
er you, you won’t feel 
dizzy, no matter how 
high you fly. For the 
discomforts due to changes in altitude 
and air pressure will be eliminated in 
AiResearch-pressurized Cabins. 


After the war, AiResearch will have 





ready the automatic air control device 
that “seals” low altitude inside the 
cabin. While the plane takes off . . . 
lands ... even while it flies thousands 
of feet high in the thin, cold air—the 
altitude inside will be constantly mea- 
sured to your personal comfort. 


AiResearch engineers have worked 


AiResearch 


MANTEACTORING COMPANY 


LOS ANGELES + PHOENIX 
DIVISTON OF THE GARRETT CORPORATION 





long to bring this new development 
about. In our giant “Stratolab,” they’ ve 
simulated altitudes higher than man 
has ever flown, air far thinner than 
human life can stand—and have found 
ways to harness these extreme condi- 
tions for man’s benefit. 


Out of this AiResearch work have 
come many important new develop- 
ments for American warplanes. Yes, 
and when peace comes, AiResearch 
wizards of air control will bring you 
conveniences you’ve probably never 
dreamed about. New comforts for your 
home, office and farm as well as travel 
—all bearing the name AiResearch. 


<4 
4) “Where Controlled Air Does The Job” « Automatic Exit Flap Control Systems « Engine Coolant Systems 
Engine Oil Cooling Systems « Engine Air Intercooling Systems « Supercharger Aftercooling Systems 
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(Continued from page 140) 

“Applying these data, we find an aver- 
age possible charge for air freight of 
18 cents or less per ton-air-mile. This 
is roughly equal on an equivalent basis, 
to the present charge for first-class and 
parcel rail express shipments.” 

Under these conditions the NRPB esti- 
mates that air freight may exceed 600,- 
000,000 ton-miles annually some time 
between 1950 and 1960. 

Mr. Warner predicts that cargo will 
range from 50 to 150 million ton-miles 
yearly shortly after the war as com- 
pared with 15 million now. 

Such authorities as Grover Loening 
have predicted, however, that cargo 
planes of a new type with a gross load 
of 200,000 pounds and a pay load of 40 
tons will bring operating costs down to 
under four cents a capacity-ton-mile. 

Furthermore, air freight will not have 
to depend on ground transportation. 
Airplanes can be used for local pick-up 
and delivery—to and from roofs of office 
and factory buildings—and direct from a 
store to a customer’s backyard. There 
undoubtedly will be a system of freight 
airports, located and designed exclu- 
sively for air cargo, separate from pas- 
senger airports. In addition, many in- 
dustrial companies will have their pri- 
vate airports adjacent to their plants. 
The development of gliders and glider 
pick-up will make possible practically 
universal air cargo service through the 
use of small and cheaply constructed 
landing areas. 

Thus, after the war, huge quantities 
of cargo will be shipped by air, not 
only because it is faster and requires 
no transfers, but also because it will 
be cheaper. 

Under the circumstances, it is felt 
that air traffic control facilities should 
be planned for a combined air freight, 
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mail and express traffic of no less than 
600,000,000 ton-miles per annum, by 
1950. 

In 1940, the total air carrier pas- 
senger and freight traffic was 97,900,000 
ton-miles, according to the NRPB’s re- 
port. The 14 airway traffic control 
areas then in existence, and covering 
only a part of the country, handled 
some 650,000 air carrier movements. 
Weighting this figure upward conser- 
vatively to obtain an approximation of 
the air carrier movements’ which 
would have been handled had the 
entire nation with its present 23 air- 
way traffic control areas been subject 
to airway traffic control, we reach a 
tetal of 815,000 aircraft movements 
corresponding to these 97,900,000 air 
carrier ton-miles. 

The combined passenger and freight 
traffic in 1950, based on the estimates 
developed in the preceding paragraphs, 
should total 1,200,000,000 ton-miles. 
Using approximately the same relation- 
ship of aircraft movements to ton-miles 
as shown in 1940, the total air carrier 
movements in 1950 should be approxi- 
mately 10,000,000. 

The ratio of aircraft movements to 
ton-miles is not expected to change to 
any great extent, for while freight and 
passenger capacity of long-haul air- 
craft will increase it is expected that 
the short-haul mail, freight and pas- 
senger routes of pick-up and feeder 
lines will be greatly expanded. There- 
fore, taking all factors into considera- 
tion, it is estimated that from eight to 
10 million aircraft movements annually 
will result from scheduled air carrier 
operations in 1950. 

Non-scheduled civilian flying  ac- 
counts for the greater part of civil 
aviation activities in the United States. 
In 1939, while air carriers flew about 
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83,000,000° miles, less than 14,000 pri- 
vate aircraft flew about 180,000,000 
miles or a ratio of more than two to 
one. 

The figure of 14,000 private planes 
invites a comparison with the number 
of automobiles registered in the United 
States, which was about 32,000,000 in 
1940—one automobile for every four 
persons. The ratio of private planes 
to automobiles was therefore extremely 
low, about 5/100 of one per cent—less 
than one plane for 2,000 automobiles— 
one plane for every 9,000 persons, 

After the war, however, with our 
great aviation factories, our war work 
experience, mass production methods 
and extensive research work, the mass 
production of easy-to-operate private 
planes, at low cost, is a virtual cer- 
tainty. The ratio of private planes to 
automobiles consequently will be less 
uneven a few years after the war is 
over. Citing again Mr. Hinckley in 
this connection, he forecasts that two 
years after peace returns (1946 or 
1947) half a million Americans will be 
flying their own planes. This would 
place the ratio of privately-owned 
planes at only a little over one per cent 
of automobiles, or one plane for 70 
automobiles—one plene for 275 per- 
sons. 

To this 500,000 private planes should 
be added many military aircraft in a 
number difficult to evaluate at the pres- 
ent time but which, even in peacetime, 
should be well in excess of 10,000 planes 
and advanced trainers. 

Taking various factors into considera- 
tion, it would be unsafe, when planning 
facilities for air traffic control, to figure 
on less than 500,000 non-scheduled fly- 
ing planes, both civilian and military, 
by 1950. 

(To be continued in the March issue) 
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cers who graduated from the Military 
Academy on June 1, 1943, there were 206 
who wore the silver wings of the Army 
Air Forces. These were the first men to 
wear wings earned in training received 
entirely at Stewart Field. 

The class now operating in advanced 
training started that course early in Sep- 
tember after completing basic training 
during July and August. The summer 
months were spent by the air cadets at 
Stewart Field in their own squadron 
area for the first time, saving the time 
required in transpertation between the 
field and their barracks at West Point. 

It was during the July and August 
basic session that Stewart Field flying 
instructors and their cadets set a record 
for flying time. The instructors averaged 
112 hours each in the air during July and 
at least 100 each during August. Thus 
each cadet under their wing received 
more than 80 hours of instruction or 10 
hours longer than the schedule requires. 

Not only flying is taught at Stewart 
Field. The ground school phase of avia- 
tion is also a most important department 
at this station. During their basic train- 


ing cadets, between flights, attend classes 
in instruments, weather, communications, 
code, navigation and aircraft recognition. 
In their advanced period, they continue 
some of these courses as well as taking 
up Naval recognition, pilots’ information 
file, duties of squadron officers, and 
armament and gunnery for single-engine 
students, with bombing for multi-engine 
cadets. 

For the advanced school, the class is 
divided according to the findings result- 
ing from basic training. Some cadets, 
considered qualified more for twin-en- 
gined piloting, are selected for this school, 
while others deemed adapted to fighter 
flying are assigned single-engined planes. 

Stewart Field’s ground school occupies 
a large building which includes a spa- 
cious main floor area easily subdivided 
into four classrooms by sliding walls; 
other accommodations bring the total to 
seven classrooms, plus offices, store- 
rooms and workrooms for the faculty 
and personnel. There are also two 
cadet operations buildings—single-engine 
at one end of the line near base opera- 
tions, and twin-engine at the other end 


of the flight apron and these buildings 
also supply classroom space. 

Succeeding Col. Benjamin J. Webster, 
second director of training, Lieut, Col. 
William B. Kieffer now is in charge of 
the air schooling of cadets with Maj. 
Thomas S. Torresson Jr. as director of 
flying. Lieut. Col. Robert M. Kraft is 
director of ground school, with Capt. 
Edgar J. Burns as acting director in 
Colonel Kraft’s absence. In command of 
Group I—twin-engine instruction—is 
Maj. Kenneth K. Klingensmith. Group 
II, single engine, is under Maj. Horace 
N. Crecelius. 

The physical layout of Stewart Field is 
quite ideal for a flying post. Practically 
isolated from the flight line and run- 
ways by natural contours, the station 
proper is nestled in low areas and on the 
sides of convenient hills which also serve 
to conceal buildings and flight line from 
any public view. Neighboring state high- 
ways provide the public only a view of 
planes landing, taking-off or taxiing, and 
a distant perspective of the communica- 
tions tower and base operations. 

Behind these natural barriers is a 
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complete Army Air Forces post, a vil- 
lage of no mean proportions, increasing- 
ly pleasant in its atmosphere as hard 
roads and walks border green lawns 
around the well-designed Georgian-type 
brick buildings. In this community are 
contained in convenient relation to each 
other a headquarters building, post ex- 
change, commissary, War Department 
theater, ground school building, post 
chapel and a consolidated mess building 
in which most of the enlisted personnel 
of the field are fed. 

The medical detachment is housed in 
the station hospital, located in its own 
segregated area where also are _ lo- 
cated the nurses’ quarters, flight sur- 
geon’s accommodations, surgery, dental 
clinic, dispensary, various wards and all 
appurtenances which make up a thor- 
oughly modern Army hospital The 
hospital is under the direction of Maj. 
Henry Ross, M.C. 

Four Link Trainer buildings, a photo 
laboratory, bombing training and gun- 
nery training buildings are located in 
the main area. All the working facili- 
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ties of the field are readily available to 
the various squadron areas. Enlisted 
men and WAC’s are quartered in brick 
barracks, each unit operating with an 
orderly room and supply building as its 
headquarters. Dayrooms are numerous 
on the field. Most of these were well 
equipped by civilian organization of 
nearby Newburgh. 

The flight line flanks one side of this 
area. Besides hangars, school and base 
operations buildings, a sub-depot han- 
dles supplies and repair work for the 
airplanes, with warehouses, assembly 
hangar, offices, machine shop and para- 
chute building. 

For the first year of the field’s devel- 
opment, airplane maintenance was han- 
dled by the various school squadrons, 
but line facilities have been reorganized 
to embrace the production line mainte- 
nance plan now finding widespread fa- 
vor throughout the Air Forces. 

The enlisted personnel serves under 
the director of services, Lieut. Col. 
Charles O, Moody, executive officer. In 
this respect, too, Stewart Field considers 
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itself remarkable since the enlisted men 
of the field boast an Army GCT aver- 
age of 109.1 for a median of about 112— 
indicating that at least half of the sol- 
diers are theoretically mentally qualified 
for Officers’ Candidate Schools. 

Named after Lachlan Stewart, sea cap- 
tain and Newburgh businessman, the 
original tract of about 222 acres for 
Stewart Field was presented through 
the city of Newburgh by a son, Samuel 
L. Stewart. This tract, of course, was 
greatly expanded through War Depart- 
ment purchase of the adjacent farmland. 

Located in hilly country, neighboring 
the famous Highlands of the Hudson, 
Stewart Field is now considered pecu- 
liarly well situated for complete educa- 
tion of flyers since—in contrast to the 
flat areas of our country more predomi- 
nantly favored for training—it affords 
the cadet an opportunity to cope with 
weather and flight conditions encoun- 
tered only in such northern climate. 

Stewart Field is West Point’s answer 
to this war’s—and any future war’s— 
challenge of air power. END 








Atlantic Steppingstone 
(Continued from page 33) 





the 2,060-mile hop from Bermuda to 
Horta and final 1,050-mile run from the 
Azores to Lisbon. Westbound Clippers, 
when landings are impossible or prob- 
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"| built it during 








my lunch hour!" 


lematical at Horta, are routed south from 
Lisbon to Bolama in Africa and thence 
across to South America. 

Construction of a new breakwater at 

















Horta has been suggested but deemed too 
costly. Flying boat builders and opera- 
tors held it more practical in the future 
to go to larger planes which can fly non- 
stop across the ocean. Such craft prob- 
ably would have been operating today 
had it not been for the war. 

No details were announced regarding 
Britain’s plans for using the bases ob- 


tained under their six-centuries-old 
treaty with Portugal. But if the United 
Nations are to make full use of the 


Azores as an anti-submarine base, it 
seems reasonable to suppose that land- 
ing fields and facilities for long-range 
land-based bombers will be developed. 
It is no secret that four-engined land- 
based Liberators have replaced Catalina 
flying boats on U-boat patrol to a large 
extent. 

Prior to the war there was nothing like 
a modern airfield in the islands. But 
the Azores, though mountainous and of 
volcanic origin, are no mere rockpiles 
in the mid-Atlantic. They are self-sup- 
porting agriculturally and have some flat 
area. In the last war, American Marines 
had an air base in the islands and the 
British Information Service is authority 
for the statement that today there is a 
“sood” airfield on the north side of San 
Miguel Island and two others on Ter- 
ceira Island at Lagens and Achada. 

If airdromes capable of handling Lib- 
erators now are available in the Azores 
or are being developed, transatlantic air 
travel is bound to be affected, both dur- 
ing the war and afterwards. 

Much data regarding military air trans- 
port routes is secret, but the fact that 
our land-based bombers and transports 
hop to England via the Newfoundland- 
Iceland-Ireland route (often non-stop) 
and to North Africa by way of Brazil and 
West Africa is no longer restricted. 

(Continued on page 148) 
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gre Backed with experience in building wings and other assemblies 

and intricate precision parts Grand Industries, Inc. offers 
trans- | Production in wood — solid or laminated for the Aircraft 
. that | Industry — skilled research and advanced engineering; the 
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INDIAN 
TRAIL BLAZERS 


Make your voyages of discovery to America’s scenic 
wonders on an Indian Motorcycle. No other form of 
transportation can wing you.so easily and economically 
to hard-to-reach places. Your Indian seems part of you 
as it flashes effortlessly... with unbelievable smooth- 
ness... over thrilling miles of highway and byway. In 
the saddle of this modern mustang you ride with con- 
fidence and safety . . . with the glorious wind of freedom 
on your face! Look forward to the day when you and 
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your Indian can go adventuring together in a peaceful 
America. 


INDIANS OFF TO WAR 


Right now, all new Indian Motorcycles go straight to 
war, and what a fighting record they’re turning in! But 
new, improved, postwar Indians are already being blue- 
printed. They’re the motorcycles to wait for! 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Indian Motocycle Company 
Springfield, Massachusetts 
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RYAN-STANDARD cabin plane; 
pioneer passenger airliner. j 


— | 

7. Ao | j 
RYAN M-1, first production mono- 
plane in America. 


lees 
RYAN S-T metal-fuselaged primary | 
trainer; led trend to low-wing types | 


RYAN S-C, cabin plane for private- 
owner use, featured all-metal con- 
struction. 


ee 
RYAN YO-51 “Dragonfly”, Army 
observation plane with unique per- 
formance ability. 


RYAN PT-22, one of Army's stan- 
dard primary training plone types. 


RYAN PT-25, superbly engineered 


"Take a letter 


Miss Jones....." 


The Ad Customers Wrote for Us 


Advertising slogans are often created by ad- 
vertising men instead of by the reputation 
of the products they describe. In contrast, the 
slogan “Ryan Builds Well” was inspired by 
the proven record of excellent performance 
and low maintenance of Ryan planes. 


A SLOGAN THAT PROVES ITSELF 


The head of a War Training Service flying 
school in the Southwest writes from a base at 
which Navy pilots are being trained: “As a 
trainer the Ryan S-T is tops. Maintenance is 
phenomenally low. Our S-T’s have demon- 
strated they can take the exceptional abuse of 
flight training programs. ... We regard it as 
the finest intermediate or secondary trainer 
we have ever used.... Many fighter pilots 
flying off carriers today can truthfully say 
they owe a lot to these silver beauties.” 


Another, the head of large scale training 
operations in Texas, writes: “... they have 
continued to be the most satisfactory secon- 
dary trainer we have ever used.... Their 
maintenance definitely outstanding. ... We 
have never received better service from any 
company....I believe the high quality of 
our students has been to a large degree di- 
rectly attributable to their training in these 
Ryans....I am keeping one especially for 
my own use and for pilot checking purposes.” 


BUILDING WELL FOR UNCLE SAM 


Ryan’s current activities include the engi- 
neering, development and manufacture of 
the most advanced type combatant airplanes 
and important assemblies for the armed 
services. Publication of detailed information 
on these is, of course, restricted. 


Rely on Ryan te Build Well 


RYAN 
BUILDS WELL 


Ryan construction, 
proven in aviation's 
pipneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime aircraft. 


RYAN 
TRAINS WELL 


Ryan School of Aero- 
noutics, famous peace- 
time air school, now 
training fine U.S. Army 
pilots, follows one 
creed: Thoroughness. 


RYAN 
PLANS WELL 


Modern engineering 
+ flying experience. 
Typical result: Ryan 
exhaust manifold sys- 
tems are now used on 
the finest planes of 
other manufacturers. 


RYAN AERONAUTICAL COMPANY, SAN DIEGO— MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. } 
Ryan Products: Army PT-22s; Navy NR-Is; Army PT-25s; S-T Commercial and Military Trainers; Exhaust Manifold Systems and Bomber As 4 


plastic-bonded plywood trainer. | 
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The 
1 Fighter’s 
Lighter 





NEEDS 
NO PAMPERING - NO TAMPERING 


LEKTROLITE is the fighfer’s cigarette lighter 
because it needs no pampering. It works 
anywhere, anytime, under any conditions 
because it’s FLAMELESS. NO FLAME to 
blow out in the wind, gale or slipstream. 
it needs no tampering, either—no wheels 
to spin, no spark to fail. And in the dark, 
there’s no revealing flame, fiare or glare, 
thus enabling our boys to smoke at night. 
That’s the kind of cigarette lighter service 
men need*—and they're getting it! Every 
LEKTR°LITE goes to the front into the 
hands of a fighting man! 


*Reprints of letters we have received from ser- 
vice men overseas are available on request 


There is plenty of LEKTR°OLITE 
FLUID for these owning pre-war 
LEKTROLITES. So fuel up your 
lighter —the more you use it, 
the better it works ! 





IT’S THE FIGHTER’S LIGHTER 
TODAY...YOURS TOMORROW 


LEKTROLITE 


Flameless 
Cigarette Lighters 





BUY MORE WAR BONDS 
QEKTROLITE CORP., 1907 PARK AVENUE, NEW YORK 35, W. Y: 
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(Continued from page 144) 

Therefore, once a base for long-range 
landplanes exists in the Azores, certain 
things become obvious to anyone who 
can use dividers and read a map. 

Horta lies 1,750 statute miles south- 
west of London, 2,422 miles east of New 
York, and 1,264 miles west of Gibraltar. 
Our base at Casablanca is about the same 
distance from the Azores as is Gibraltar. 

Thus it becomes obvious that the 
7,000-odd miles of the West Indian-Brazil- 
West Africa air transport route from the 
United States to our bases in North 
Africa can be cut in half by operating 
via the Azores. 

The present route to England over the 
North Atlantic is shorter than by way of 
the Azores but the latter might make a 
valuable alternative way to Britain. 
Moreover, there might be advantages in 
routing British air traffic from England 
to North Africa by the way of the 
Azores rather than by skirting neutral 
or occupied territory as in the past. 

Of course, the southern route to North 
Africa is now well established. It also 
has the advantage of more favorable 
weather and shorter overwater hops, 
with consequential greater pay load and 
safety, than going by way of the Azores. 
These considerations may be a prime 
factor against establishing any regular 
new war-time service there. 

As to post-war aviation, Portugal’s 
grant of air base rights in the islands to 
Britain has considerable potential im- 
portance. The agreement is for the dura- 
tion of hostilities only, but whatever im- 
provements the British make to the 
Azores, land based air facilities almost 


| certainly will be in existence at the close 


of hostilities. They would, therefore, be 
available for post-war civil aviation use 
and would be put into operation if the 
Portuguese government could lease or 
operate them profitably. 

It is certain that they will be so used. 
At least until tomorrow’s or day-after- 
tomorrow’s super transport planes are 
designed and built, the Azores seem 
destined to play an important part in 
transatlantic air transport. 

The British recently announced that 
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they are working on designs for a 130-tg 
post-war air transport—three times 
big as today’s Clippers—which co 
carry 150 passengers non-stop on 15-houg 
flights across the Atlantic. No simi 
announcement has come from offici 
American sources but undoubtedly oy 
big plane builders are at least as far alon 
on the problem as the English. 

Such planes, however, cannot be buil 
until sometime after the war—unless 
turn some of our aircraft productig 
facilities to work on them after Hitler 
beaten and we are still fighting Japan. 

Even so, and perhaps for many yeag 
after our new “dream-ships” are opera 
ing, the Azores still will have a place 
an aerial steppingstone in the opinig 
of many leading airmen. 

Gas load still will have to be balance 
against passenger and freight load. 
still will weigh about six pounds p 
gallon, making each passenger and h 
baggage the equivalent of about 35 gak 
lons of gasoline. And the distance bh 
tween the Azores and the coast of Europe 
still will be 1,000 miles. Big planes today 
get about one mile per gallon, all of 
which figures out to mean that about @ 
fewer passengers can be carried non 
stop across the Atlantic to Lisbon than 
by using the Azores. 

Of course, many air transport author- 
ities hold that the quicker, non-stop 
Atlantic flight will have a greater appeal 
to the “class” passengers who will make 
up the bulk of the traffic on the cross 94 
ocean run and, therefore, would outsell 
the cheaper, broken-flight routes, despite 
its necessarily higher rates. 

Government regulation based on mail 
subsidies or other controls may play a 
part here. Moreover, as transatlantic #> 
air traffic grows in future years, other 
routes and varying rates may develop. 
The Azores lie, it should be noted, on the 
most direct route between the middle 
and south Atlantic states, Central Amer 
ica and the West Indies and southem 
Europe and North Africa. 

Mount Pico, the 7,000-foot peak which 
has been the first sight of the Azores, um 
doubtedly will continue as a landmark #@ 
transatlantic air passengers. ND 
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other under the tail—at such an angle 
that their beams would converge at ex- 
actly 50 feet below the planc. It was 


tried. It worked. It was adopted. 
The crews did practice-bombing of 
dams in Scotland and Wales. They 


scraped up a few bellies on trees and 
smacked the water a couple of times but 
the tough Lancasters could take it and 
they did not lose a plane during their 
rigorous training period. There were 
750 men in the squadron of whom 140 
were flying personnel. Finally they were 
ready. 

“We started out in conventional V-for- 
mation,” Wing Commander Gibson relat- 
ed. “Nineteen planes. Our intelligence re- 
ports were so accurate that nearly every 
one of the many hidden gun emplace- 
ments along our course had been spotted. 








Our course turned and twisted to right 
and left to escape the antiaircraft and 
many times bursts of flak were thrown 
up just after we had passed a turning 
point. Two planes were damaged while 
crossing the coast and a third hit the 
water and had two motors ripped off. All 
three had to turn back but reached the 
base safely.” 

Six planes were sent separately to the 
Sorpe dam for a diversionary attack 
They were to put on running lights, drop 
Verey flares and mines and generally 
attempt to distract night fighters in the 
district. Two of these planes w: e shot 
down and two more were damaged ani 
had to leave for home. 

Led by Gibson the main force of # 
remaining Lancasters proceeded to thé 
main target, the Moehne dam. “We h po 














OU can be one of the important Instrument 

Technicians who are playing a vital part in 
America’s war-time aviation industry. Airlines, 
instrument manufacturers, aircraft factories and 
the civil service need more Instrument Techni- 
cians. Many schools need instrument instructors. 
SPARTAN’S superior specialized instrument 
training can qualify you for one of these splen- 
did positions ... can greatly improve your op- 
portunity when you are called to military 
service. You will also be prepared for a lifetime 
professional career in the great post-war 
aviation industry. 


Most Complete Civil Instrument School in 
U.S.—The SPARTAN School Instrument Depart- 
ment is regarded as one of the most complete of 


on-stop ‘ a < ay,” any civil aviation school in the United States. The 
Bas — ’ department is set up in air-conditioned, fluores- 
—— cent lighted rooms, and is complete with,pll the 


outsell latest instruments and testing equipment. You 
despite my get skilled personalized instruction plus actual 
% experience on aircraft instruments, including 
the Sperry gyro-horizon, the automatic pilot 
and others. When you graduate from SPARTAN 
as an approved Instrument Technician you have 
the “know how” to rate as a valuable man in 
the aircraft industry. 

Many SPARTAN Instrument Technicians are 
hired befote they complete the course, and 
report for duty immediately upon graduation. 
Now is the time for men and women 16 years of 
age and older to get a speeded-up specialized 
education! 

SPARTAN offers you superior training in all 
the important aviation career courses listed 
below. MAIL THE COUPON for catalog giving 
complete facts..Next regular semester starts 
March 27th. Instrument students are accepted 


@ (Above) Testing Sperry Automatic Pilot on Seorsby, each Monday. 


1s 5 PART. AN SCHOOL OF AERONAUTICS 


and LOLLEGE OF AERONAUTICAL ENGINEERING 


low) A section of the Spartan Instrument Shop. 


SPARTAN SCHOOL OF AERONAUTICS—CAPT. MAXWELL W. BALFOUR, Director 


Address Dept. F24, Tulsa, Oklahoma ; 
Send me your new Catalog, describing in detail the SPARTAN courses | have checked, also stating 


tuition and living expenses. 


CHECK COURSES YOU PREFER 
CD Aeronautical Engineering C Radio Communications 0 } Airline Service Mechanic (A&E) 
(C Airline Maintenance Engineering -) Private Pilot } Weather Forecasting 
(C) Commercial Pilot C) Airline Pitot © Instrument Technician 
D Aircraft or Engine Mechanic (CD Commercial — Instructor 0) Women’s Instrument Technician 
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Dear Boss: 


Never a pinch or a 
pang have I caused you 
in all the months you’ve 
worn me, but after to- 
day’s workout I’m «=. 
really fagged. 
I come of good 
stock, boss; 
it took loving 
care and skill 
to make me what 
I am today, and 
I deserve to be 
handled with care. So 
how about grounding me 
bs for a day every 
Mi once in a while? 
\\ So Regular rest does 

s/ wonders for my 
~~~ figure, and keeps 
my leather nice and 
pliable. 

Yours for good looks, 

Your W. L. 
AN *& Douglas Shoe 
> a har 
— Wingate. He’s a 
handsome guy in rich 
tan leather — with 


“Dougla-Flex”’ soles. 
Style No. 4516. 



















W. L. 


Stores in Principal Cities 
Good Dealers Everywhere 
America’s Best Known Shoes 





WAR BONDS FOR VICTORY 





$6.5059.50 
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studied the maps until we knew the tar- 
gets by heart,”’ Gibson said. “But when 

we did arrive over the targets it was 

much more flat than we had expected. 

“Once we reached the first target we 
split up and it was every man for him- 
self until he was ordered in for his at- 

tack. We operated under a strict sys- 
tem of control and had practiced our low- 
level flying so that our planes could 
circle out of sight, low over the hills and 
forests, in order that the German night 
fighters couldn’t find us. We didn’t lose 
a single plane to fighters. 

| “There was no longer any need for 
radio silence and I made the first recon- 
naissance, keeping in telephonic com- 
munication with the other planes at all 
times. The Huns had antiaircraft mounted 
on the dams but it was not as heavy as 
over many of the Ruhr cities. They 
knew the only way we could attack the 
dams was by a low-level approach and 
they had their guns set up for just that 
kind of an attack. They didn’t touch 
me as I came in—in fact I didn’t get hit 
during the entire trip, another great 
piece of luck. 

“After my attack I had to wait about 
15 minutes because of the huge splashes 
and terrific waves on the lake—it was 
like a tidal wave. Finally the water 
quieted down and I went in for a recon- 
naissance, shooting at the German gun- 
ners as I passed. Meanwhile the German 
planes were all over the sky trying to 
find us. 

“After my reconnaissance I ordered 
the next plane in. John Hopgood was 
pilot. ‘Hoppy,’ we called him. He was shot 
down by the light flak while he was 
making his attack. 

“And so it went. I would order the 
planes in one at a time and make a recon- 
naissance after each attack. They were 
circling around out of sight but never 
far away. They would come in low over 
the moonlit water, only 50 feet high, 
and drop their mines. Then, if they were 
lucky, they would make their escape 
flying low. Finally I observed that the 
dam was breached. There seemed to be 
a break about 100 yards long and a 150- 
foot wall of water was pouring out of 
the break.” 
| Throughout the attack Gibson kept 
flying back and forth over the target 
continually, picking off the guns and gun- 
ners and diverting some of the defensive 
fire to himself. 

“All this had taken about an hour and 
a half and what was left of us rendez- 
voused over the east end of the reservoir 
and went on to the Eder reservoir, re- 
peating our attacks there by the same 
method.” 

It was late when they arrived. Gibson 
had no mines left and the attack was 
made by two Australian boys. Each made 
dummy runs over the target before drop- 
ping his load and the others kept up a 
constant ribbing over the radio telephone. 
“You were taught better than that, Lad.” 
“Been doing it better than that for 
weeks.” 

Gibson continued: “We were over the 
targets for about two hours and a half. 
The suspense was terrific. You would 

go in for a reconnaissance. Then you 


February, 1944 


would order another man in. Often you 
would see him go in and see him blown 
up. And then it would be up to you to 
tell the next chap, ‘Well, it’s your turn 
to go in and get blown up.’ 

“You’d be talking to him, and then he’d 
be gone. Meanwhile, all the other chaps 
would be circling out of sight waiting 
for their turn.” 

After the Eder dam was breached each 
plane lit out for home—each except Gib- 
son’s, that is. It was his duty to return 
to the Moehne dam to assess the damage, 
for if demolition were not complete the 
planes were to return again before dark. 
When he arrived Gibson found the reser- 
voir already two-thirds empty. Old foun- 
dations of houses and bridges that had 
spanned the river long before were now 
visible for the first time in years. 

Within 18 hours, reconnaissance report- 
ed, the reservoir was down to a little 
creek in the middle of the valley. Later 
it was learned that water from the Eder 
had raced through the streets of Kassel, 
flooded buildings and factories. Delicate 
precision machinery was damaged or 
ruined by silt, mud and rust. The waters 
from the Eder dam flooded the under- 
ground hangars and best-equipped Ger- 
man officers’ mess in the country at 
Kassel airdrome. 

Fifty-six men, including two wing 
commanders, were in the eight planes 
which failed to return. For his exploit 
in leading the men, and for his conspicu- 
ous gallantry beyond the call of duty, 
Wing Commander Gibson was awarded 
the VictoriaCross. Previously he had been 
twice awarded the Distinguished Service 
Order for daylight raids on Italy and 
elsewhere and twice, as a fighter pilot, 
the Distinguished Flying Cross for shoot- 
ing down seven German planes. 

General Arnold personally pinned the 
American Legion of Merit (degree of 
commander) ribbon on him with the fol- 
lowing citation: 

“Wing Commander Guy Penrose Gib- 
son, RAF, commanded a special organized 
air force squadron which accomplished 
the destruction of the Moehne and Eder 
dams, flooding large areas of enemy ter- 
ritory, with serious impairment of the 
enemy’s productive capacity. 

“Wing Commander Gibson personally 
led the formation attacking the Moehne 
dam. At extremely low altitude, and in 
the face of severe antiaircraft fire, he 
pressed home the attack, and then delib- 
erately circled over the objective for ® 
minutes to draw the enemy fire onto him- 
self, and facilitate approach to the target 
by the remaining planes of his squadron. 

“After completing the destruction of 
the Moehne dam, Wing Commander Gib- 
son led his squadron to the Eder dam, and 
using similar tactics, completed the de- 
struction of that objective. 

“During the entire operation Wing 
Commander Gibson demonstrated the 
highest type of leadership, and completely 
subordinated regard for his own safety to 
the successful accomplishment of his mis- 
sion. His outstanding service and leader- 
ship is an inspiring example to the armed 
forces of the Allied nations, to whose 
cause he has made a material contribu- 
tion.” END 
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Discovered AOPA was not 
Just Another Aviation Organization 



























ROBERT D. W. VROOM 
AOPA Pilot No. 9195 


President, Lufbery Flying School, Inc. 
Tracy Airport,Great Barrington, Mass. 


“We have never been a | | | | 
member of AOPA, mostly be- 
cause we had joined so many other organizations and we, 
| am sure wrongfully, were too ready to believe that 
yours was just another aviation organization. Your efforts in behalf of private aviation have not gone 


unnoticed, however, and we feel that we would like to join in the support of your worthy organization.” 





if you have soloed, and are not already wearing the dis- 





tinctive wings of AOPA, you too should learn why AOPA is 


not “just another aviation organization.” A descriptive bulletin AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
Washington Service Office, Dept. 244 
revealing all the facts, including AOPA’s powerful 24-point 1003 K Street, eer oe 


Washington, 1, D.C. 


2 - yee : Please send me full particulars on how | can participate 
AOPA’s important wartime activities and help build a sound in AOPA's important wartime activities and help ner a 


program, is yours for the asking. Plan now to participate in 





foundation for non-scheduled fiying’s great future. Write of sound foundation for non-scheduled flying’s great future. 


use the convenient coupon today—or tomorrow sure. NAME... cccccccccccccccccccccccccceccccccccceces . 
Please Print) 

ADDRESS... oc ccccccccscces Cc eccccccccceccceccces . 

CHY © STATE. cc vccccccsecccccscccesececeoeces ese 






PUT LICE PRIMBER og cc cccccvcescccciocecesosoce 


(Sent only to aircraft owners or nen-scheduled pilets whe have soloed.) 





AIRCRAFT 
OWNERS AND PILOTS 
PY} lela? Wale), | 


REGISTRAR’'S OFFICE: pee Py ‘WASHINGTON SERVICE OFFICE: 
MICHIGAN SQUARE BUILDING CHICAGO, ILLINOIS 1003 K STREET, NW WASHINGTON, D. C. 
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All-American Air Team 
(Continued from page 24) 








scholarships is that candidates have a 
sponsor “willing and able to employ them 
in the field of aviation on their return 
to their native country after successfully 
completing the training.” 

Prospective pilots will receive their 
training at Purdue University, while the 
instruction center for aviation mechanics 
is Springfield, Mass., Trade School, with 
nearby American International College 
housing the students and providing 
courses in the English language. 

The training period is one year. Me- 
chanics get 2,000 instruction hours, cov- 
ering the requirements for the CAA me- 
chanic certificate with an aircraft and 
aircraft engine rating. The pilots-to-be 
take the CAA War Training Service 
elementary, secondary, cross-country, in- 
structor, and Link instrument courses, 
at the end of which they should be qual- 
ified for a CAA commercial pilot certifi- 
cate with instructor and instrument rat- 
ings 

The pilot and mechanic scholarship 
winners must be between 21 and 28 in- 
clusive; have a working knowledge of 
English or a marked ability for learning 
it, as evidenced by an aptitude test; six 
years of schooling in the case of me- 
chanics and a secondary school educa- 
tion for prospective pilots. 

The U. S. Government will pay the 


cost of tuition for all trainees, their room 
and board, a $30 a month cash allowance 
for incidental expenses, and transporta- 


tion from the candidates’ homes to the 
training center and return. Students are 
cautioned, however, that because of the 
emergency transportation situation they 
may not bring wives or dependents, and 
must agree not to acquire dependents 
while in training here. The latter stipu- 
lation is traceable to the fact that some 
of the first group of trainees married 
while here, and because they couldn’t 
arrange transportation to their home 
countries for their new wives, stayed on 
in the United States. 

In addition to 31 pilot and 70 mechanic 
trainees, the CAA will train during the 
coming year a group of 18 technicians 
in specialized fields to be designated by 
their governments. Airport construction, 
air traffic control, and communication 
systems are among the branches of aero- 
nautics which might be studied. Techni- 
cians may range in age up to and in- 
cluding 30. 

Companion benefit to the production 
of American personnel for hemisphere 
aviation has been the promotion of mu- 
tual understanding between the people 
of the two Americas. The hundreds of 
young men who have gone back to their 
own countries after six months to a year 
of close association with the instructors 
and students of the U. S. schools have 
got the “feel” of our way of living, and 
in turn have imparted to many US. 
communities a true picture of life below 
the Rio Grande. 

Typical of this interplay, though on the 
lighter side, was the reply of Ricardo 
Borda, trainee from Iquitos, Peru, at 
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White Bear Lake, Minn., (a center in the 
first program) when a US. student there 
offered to teach him poker: “Fine, we'll 
be glad any time to trade rhumba lessons 
for poker.” 

Regardless of their backgrounds, the 
Inter-American trainees have taken 
readily to the democratic customs of 
the United States. Jaime Lauro Sici- 
liano Smith de Vasconcellos of Brazil be- 
came Jimmy Smith about three hours 
after he arrived at the training center, 
and after six more hours he was used to 
it and proud of it, despite the fact that 
he is an admiral’s nephew in his home 
country. 

Such adaptability would be expected 
of youth, but it was also shown by the 
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more mature Senhora Anesia Pinheiro 
Machado. Senhora Machado, leading 
woman flyer of Brazil, and wife of a 
high officer in the Brazilian air force, 
learned to like the appellation of 
“Shorty,” pinned on her by personnel of 
the CAA’s standardization center at 
Houston, Tex. As the guest of the CAA, 
she took advanced courses there qualify- 
ing her for instrument and instructor 
ratings, with the idea that she would 
observe U.S. instruction methods and 
utilize them in her native Brazil. 

One other facet of the CAA’s Inter- 
American activity is the sending of 
specialists to help standardize systems of 
inspection and examination. CAA In- 
spector C. J. Tippett is now in Brazil 
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AIRPLANE ENGINE MECHANIC 


Every boy between 17 and 18, who is in- 
terested in a career in Aviation, should be 
ready to take the Government Tests for 
|an Airplane Engine Mechanic as soon as 
|he is 18. Let him enter the Service with 
a Government Rating. The work of the 
airplane engine mechanic is considered 
essential occupations. 


Let us tell you of the wonderful future 
for airplane engine mechanics. Learn 
about the big pay jobs open even now for 
men with government ratings. Let us 
explain how holding a government rating 
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324 Aircraft Building, Lincoln, Nebraska 
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expert mechanics 
cnoose Plomb sockets 
to heip speed war 


proauctior 





They work better — Thin strong walls and 
accurate sizes increase efficiency and speed. 


They are safer to use — Design and special 
steels protect against dangerous breakage. 


They give longer service — Properly used, 
they will last indefinitely. 


All other tools in the Plomb line are also built 
to highest quality standards. From midget screw- 
drivers to mammoth industrial wrenches they are 
famous for the better, safer, longer-lasting serv- 
ice they give. For better war production, see the 
Plomb dealer near you for your hand tool needs. 
— Plomb Tool Company, Los Angeles 11, Calif. 














FLYING 


| advising that country how it can adapt 


methods successfully tested over a 17- 
year period by air safety personnel of 
the CAA and its predecessor U.S. agen- 
cies. 

Asked to sum up the present status of 
the Inter-American program, officials of 
the CAA and State Department say: 
“We believe that the program is on a 
thoroughly practical basis, designed to 
make good neighbors as only aviation 
can with its ability to shrivel distances. 
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In requiring that each applicant have a 
sponsor willing and able to employ him 
in aviation upon completion of training, 
we have strong assurance that funds ex- 
pended in training these boys will pay 
dividends in real accomplishment and 
friendship. While we are well satisfied 
with the results of the first courses, we 
expect that the new program will pro- 
duce an unmatched group of earnest and 
capable young men equipped for avia- 
tion in the Americas.” END 





Butane for Aircraft 
(Continued from page 46) 








the design of a butane-powered engine 


| and would go a long way towards solving 


some of the present high altitude cooling 
difficulties. Where additional cooling is 
desired, part of the fuel could be re- 
cycled back into the tank as a liquid and 
any amount of desired cooling could thus 
be obtained. Because of the available 
altitude-cold for condensing purposes this 
would be an easy cycle to accomplish as 
very little pressure would be necessary 
on the re-cycled vapor and a Root-type 
blower probably could be used for the 
purpose. 

Use of these liquefied gases as a fuel 
also gives a new approach to the two-cycle 
type of engine—still the most efficient 
type considering power output and sim- 
plicity. 

In theory the two-cycle engine will de- 
velop twice the power of a four-cycle type 
because it fires all cylinders on every 
revolution of the crankshaft (the four- 


| cycle type firing all cylinders every two 


revolutions of the crankshaft). Add to 
the two-cycle type the advantage of the 
higher compression ratios possible with 
butane fuel and the potential power out- 
put rises to really important percentages 
over the four-cycle type. 

The advantage of this dry vapor fuel 
for two-cycle work is obvious, primarily 
by eliminating the old problem of lubri- 
cating oil dilution and wash-off from the 
moving parts within the crankcase which 
is prevalent with the gasoline fuel for- 
merly used. This was one of the main 
difficulties of earlier two-cycle types. The 
dry vapor of butane would also simplify 
distribution to the cylinders, particularly 
if it were compressed in the crankcase 
and allowed to expand within the mani- 
foids leading to the cylinders. 

No engine designed to take specific ad- 
vantage of liquefied petroleum gas fuels 
has yet been built. Such an engine, using 
high compression ratios made possible 
with these fuels, will run from 10 to 15 
per cent cooler than the conventional gas- 
oline-fueled engine. It should be possible 
to achieve an efficiency practically double 
that of the present engines through con- 
version of at least 40 per cent of the fuel 
heat into energy (horsepower), leaving 
comparatively little heat to be dissipated 
by the cooling system. 

Some of the main features of such an 


| engine, showing how the cold produced 


by vaporizing large amounts of liquid 
butane can be used to refrigerate the 
cylinder cooling air, are illustrated in the 


accompanying drawing. Note that what 
we term the cooling coils are also vapor- 
izing units in effect, and supply the neces- 
sary heat to vaporize the butane under all 
conditions. The air is conducted around 
these coils and pre-cooled through radia- 
tion before being drawn past the cylin- 
der fins by the blower of the engine. 

The blower in turn delivers the air to 
the mixing valve under supercharging 
pressure, where it is mixed with the dry 
gas piped from the outlet end of the cool- 
ing coils. There is no objection to mak- 
ing the blower somewhat larger in capac- 
ity, if necessary, as the excess air could 
be by-passed ahead of the mixing valve 
at idling speeds. The engine shown is of 
the “pancake” type capable of being 
housed within the wing of a plane. A 
similar utilization of the cold produced 
by vaporization can also be used to cool, 
or aid in cooling, engines of the liquid- 
cooled type by using suitable heat-ex- 
changing methods. 

Stepping up the octane rating of gaso- 
line by blending in butane and/or other 
liquefied petroleum gases and then stor- 
ing such gasoline in a vented tank is like 
trying to hold water in a sieve. Such a 
“hopped up” gasoline may have a 100 
octane rating at the refinery but subse- 
quent handling will greatly lower its rat- 
ing. Storage in a vented tank at the re- 
tail point for any period of time, however 
short, will bring the octane rating down 
to its normal gasoline content rating of 
approximately 80, and further weather- 
ing of the fuel will take place after it is 
placed in the vehicle or aircraft tank. 

In view of these facts, butane with its 
normal 100 octane rating is thus the logi- 
cal fuel for use even though it involves 
stronger containers. And as pointed out, 
these can be of a lighter weight construc- 
tion than has heretofore been considered 
possible. 

In view of the many advantages and 
potential developments made possible 
through the use of these fuels for air- 
craft and other applications where high 
power output with light engine weight 
is the main consideration, the author 
urges that more consideration be given 
to this subject in future designs. END 





CAP Uniforms 
MEN members of the Civil Air Patrol 
have been granted the privilege of 
wearing the WAC uniform with the spe- 
cial CAP insignia and distinguishing fea- 
tures. 
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the story of Jack Laister 


arid Wyre ¥8 


\\ 

No desk-born executive is Jack Laister, President of Laister-Kauffmann # a 
Aircraft Corporation. At 13 building National prize winning model airplanes ( “ 
...at 14 his first glider and at 15 making his first flight, it is no wonder that 
a few years later Jack Laister was earning his tuition at Detroit’s Lawrence 
Institute of Technology as the school’s gliding instructor. Here he designed 
and supervised the building of experimental gliders—two of which are today 
in use by the Army for glider pilot training. Star of this group was the now 
famous Yankee Doodle, veteran of numberless State and National contests 
and high honor contender at the 1939 International Soaring Contest in Paris. 
In the heart of many a boy now serving his country on the endless horizons 
of aerial warfare there is a special place for Jack Laister and his beloved 
Yankee Doodle... 

Thus, in 1938, when Jack Laister was graduated as an Aeronautical 
Engineer, he could approach the business world with the confidence born 
of achievement seldom seen in a youngster of 24. He continued to build Fam 
gliders during high school days, and while in college served as a mechan- ity if ; 
ic in a Detroit experimental laboratory; by the day of his graduation 











he held the position of Assistant Chief Engineer in another Detroit 
organization. Therefore, it was no surprise when a responsible posi- 
tion with an aircraft manufacturer took 25-year-old Jack Laister 
to California. And when, two years later, he accepted a job of 


still more importance in the Middle West, friends agreed that it 
was just what they had expected of him! 

Finally, when gliders assumed their present tactical im- 5 SF 
portance in the war, it seemed almost a foregone conclusion / 
that Jack Laister would build them for our government. 





Jack Laister’s desk is big... big enough to serve as a de- 
signing board... big enough to spread a half dozen blue 
printson.. . big enough to take care of the job into which 
he’s putting the last measure of his intelligence, his ex- 
perience and his devotion—Laister-Kauffmann's war con- 
tract—Gliders for the Army—Gliders for the ATTACK! 


And out at Laister-Kauffmann's tight-lipped, intent, 
dead-earnest plant buildings the men and women in blue 
denim and khaki say... we're proud to work for Laister- 
Kauffmann. Jack Laister is one of the reasons... 























Laister- Kauffmann 


FUTURE Louts (t7) MISSOURI 
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(Continued from page 94) 

The reason the British have just been 
shoved out of the Aegean islands they 
captured at the time Italy surrendered 
is exactly the same—insufficient ground 
troops to carry on a campaign in Italy 
and at the same time make a real offen- 
sive in the Aegean islands. Their avia- 
tion alone, without a sufficient force of 
ground troops, could not do it. 

The result is that because of a lack 
of sufficient ground troops, our aviation 
today, instead of being where it could 
have been had we held the positions 
occupied in 1939, can only reach Europe 
by flying across the North Sea and the 









and permanent success. 


Desa of Enrollments, Dept. 
at Embry-Riddle. 


Flight Training 


Aircraft Mechanic Course 
D Aircraft Drafting & Design 














LOG ° 
Books 





Smaller World---Greater oi 


The world is going through a very healthy shrinking process. Thanks to Aviation, 
distances which used to mean isolation, don’t mean a thing anymore. Would you 
like to have a part in the industry which is destined to lead the way into the bigger 
and better days ahead? There is a tremendous demand for trained men and women 
right now—and unlimited opportunities ahead. 

Embry-Riddle offers a wide variety of courses from which to choose. C. AP- 
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English Channel from Britain, across the 
eastern Mediterranean from the Near 
East and Africa, or from the relatively 
small part of Italy we hold. 

From the beginning of the war to date, 
except in the case of the combats on the 
Russian front, the United Nations, when 
not completely defeated, have only 
gained relatively small victories after 
considerable lapses of time. 

Poland, Norway, Holland, France, 
Yugoslavia, and Greece including Crete, 
were all decisive defeats due to these 
things: overwhelming German strength 
on the ground, in artillery, infantry and 
tanks, 
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in the air, and the use of both the ground 
and the air as a combined whole under 
a unified command to strike a blow at 
the enemy’s armed forces. 

From 1939, until the victory at Ala- 
mein something over a year ago, the 
campaign in North Africa consisted of 
relatively small British and Axis forces 
driving each other back and forth. It 
was only when the British planned the 
tactics for the Alamein attack that a 
decisive victory was had. 

For this battle the hitherto-prevalent 
ideas of the plane-tank team, with the 
infantry and artillery playing a minor 
role, were abandoned. 

Aviation played its part as a strategical 
and tactical air force tied in to the main 
attack which began with a heavy ar- 
tillery barrage and was primarily an in- 
fantry assault supported by tanks. Then, 
when a hole had been broken in the 
enemy’s line, the British armored forces 
attacked. 

This excellent example of the combined 
uce of all arms on the ground with the 
air above for the purpose of destroying 
the enemy’s armed forces was decisive. 

From then on the Axis had really lost 
North Africa. What followed was mere- 
ly the pursuit of a beaten force which 
was insufficiently reinforced and sup- 
plied and finally was cornered with its 
back to the sea and forced to surrender. 

There can be no doubt that after the 
Alamein defeat the strategical use of the 
air force to cut off its supply and rein- 
forcement from Italy played an im- 
portant part in the surrender of the Axis 
remnants. 

While all the facts are not yet avail- 
able for publication, and while our air 
force has to overcome tremendous logis- 
tical difficulties in setting itself up in 
North Africa, there is a question yet 
to be answered. 

It is: Had the maximum air force 
available been used tactically to hasten 
the advance of the troops in Tunis, could 
not the Axis forces there have been de- 
stroyed before the retreating remnants 
of Rommel’s troops could have reached 
the Mareth Line in southern Tunisia? 
From the time we landed in North Africa 
early in November of 1942, it was 
four months before Rommel’s retreating 
remnants reached the Mareth Line in 
southern Tunisia. 

The failure to take advantage of 1 the 
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flexibility of aviation to produce the 
maximum fire against the most vital ob- 
stacles to the advance of ground troops 
has and still is dragging out the war. 

In the beginning, the loss of time which 
has resulted could be blamed on the 
failure of France, Britain and the United 
States to be prepared for war. 

However, at present, with the tremen- 
dous air forces available, the failure to 
move more quickly cannot be blamed on 
lack of preparedness. 

This failure to move more quickly has 
given the enemy the time to retreat in 
Russia, to restore his position in the 
Balkans so greatly weakened by the 
Italian surrender, and to prepare a num- 
ber of strong defensive positions in Italy. 

Leaving aside the question of whether, 
in the final stages, the Germans and 
Italians could have been eliminated from 
North Africa more quickly, the follow- 
ing should be noted: 

1. It took 38 days to conquer Sicily. 

2. Most of the German troops with 
their materiel had time to retreat suc- 
cessfully across Messina Strait to fight 
us again in Italy. 

3. It took 20-odd days to go the 20-odd 
miles from Salerno to Naples, thus giv- 
ing the Germans ample time to badly 
damage or destroy port and other in- 
stallations. 

4. The German troops facing the Brit- 
ish Eighth Army were not cut off by our 
Salerno landing but instead were given 
time to retreat successfully to the north. 

5. Two months after entering Naples 
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we were only 50 miles north of the city. 

There is no question involved in all this 
of the gallantry and courage of the per- 
sonnel in both the aviation and ground 
forces. The records show tha: they did 
the duty assigned them and displayed 
courage, endurance and determination, 
in numerous cases far above that called 
for in line of duty. 

The question being discussed here is 
not a question of ground troops versus 
air troops. It is purely one of different 
theories of strategy and tactics. Neither 
in Africa nor in Sicily have we had to 
meet any such combined air and ground 
attacks as have been habitual on the Rus- 
sian front for two years. Neither have we 
so far had to meet such attacks in Italy. 

It is very dangerous for us to decide 
that the air policy which has obtained 
in Africa, Sicily and Italy will be ade- 
quate to meet such attacks as we must 
inevitably face. 

A’ present we have 11 divisions facing 
nine German divisions on the fighting 
line in Italy. We have plenty of divisions 
in North Africa available for reinforce- 
ment, but they have to come across by 
sea. The Germans have at least 15 more 
divisions in North Italy. German air 
forces superior to the ones we have in 
Italy and North Africa are within easy 
reach to support the German divisions 
in Italy. 

Suppose, when we have advanced to 
where the Germans really want to fight, 
they use their 24 or 25 divisions now in 
Italy, supported by their air forces within 
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easy reach in Europe, which are far 
superior to those we have available for 
the Italian campaign, What will our 
forces have to face? END 








TRIBUTE 


Sirs: 

Have just finished reading the Decem- 
ber issue of FtyInc and come across the 
story, “Night Raid,” by Lieut. (j.g.) Ernie 
Weyle. When I finished the story I came 
darn near crying... 

I was the last person to see Ernie alive. 
It was one of those overcast dreary days. 
Ernie was flying a Vultee Valiant trainer 
with me as his right wing man. Breaking 
in and out of the overcast made forma- 
tion flying difficult so our instructor mo- 
tioned us to peel off from the altitude we 
were flying to a lower altitude. 

During this whole flight Ernie and I 
had been joking back and forth with one 
another . . . After peeling off, I remem- 
ber seeing Ernie and the instructor ahead 
chasing tails in a mild way, waiting for 
me to catch up. I lost track of one plane 
and then saw Ernie in the distance in 
what seemed to be a stall. 

As I approached he began to spin. I 
followed him down, thinking he was us- 
ing evasion tactics, but at an altitude of 
2,200 feet I picked up the mike and told 
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has made SNYDER AIRCRAFT CORPORATION 
outstanding among the nation’s leading aircraft 
service and supply organizations. Our Radio Serv- 
ice Department is prepared to give you prompt 
and efficient service on radio installations and 
repairs for all types of lightweight planes. All 
radio work is done at our Chicago shops by fac- 
tory trained specialists under the supervision of 
a licensed radio engineer and carries the nation- 
ally recognized SNYDER guarantee. 
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FLYING 


GET IN AN ESSENTIAL INDUSTRY! 


LEAR. 


Train Now in Leisure Time for 
Essential War Work and a 
Brilliant PEACE-TIME CAREER 


Get into one of the most essential of all indus- 


tries — one that will continue to develop after the 
war. Start to train now for a career with good pay, 
and unlimited chance for advancement, in the great 


aircraft industry. Learn Aeronautical Drafting and 
Engineering. Previous training unnecessary. Ryan 
Aeronautical Institute now offers you the opportu- 
nity of obtaining this training through home study 


AERONAUTICAL DRAFTING AND 
ENGINEERING....AT HOME 





/ THE AIRCRAFT 
| AND ENGINEERS NOW! 


INDUSTRY NEEDS TRAINED DRAFTSMEN 
Both Men and Women... . Let R.A. 1. 
train you at home without loss of present income or time from school ! 





By learning Aeronautical Drafting and Engineer- 
ing, the Ryan way, you can accomplish two impor- 
tant purposes. You can be of great value in the war 
effort — and lay the foundation for an exciting, 


profitable life-time career. 


The Ryan Aeronautical Institute offers you “di- 


rect-from-the-industry” training, by a school oper- 
ated as an affiliate of the famous Ryan School of 
Aeronautics, and the great Ryan Aeronautical Com- 
This is industry 


pany. training which has been 


approved by other large aircraft manufacturers 


WHAT TO DO 


COMPLETE AERONAUTICAL 
DRAFTING OUTFIT AT NO EXTRA COST! 
Included with your training, at wo extra cost, is a 
complete professional Aeronautical Drafting outfit. 
There is nothing else to buy. The low R. A. I. tu- 









ition price covers everything. 
This Valuable Book 





FREE 24 Pages, 60 Illustrations, 


al Full information & Costs 
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The aircraft industry needs Drafts- 
men and Engineers. You want to get 
into more essential war work. Send 
for FREE book entitled, “NEW 
HORIZONS OF OPPORTUNITY.” 
This interesting, valuable book tells 


book, 


of countless opportunities for trained 


Draftsmen and Engineers in the air- Name 
craft industry — and how easy it is 

: . Street 
for you to get this training. To save 
: City 





time, send this coupon Air Mail. j 








BE AN AIRPLANE ENGINE 


For every plane that takes to the 
skies . . . there must be a trained 
ground crew. Put yourself in line 
for higher ratings if inducted, or 
an immediate preferred job in the 
vital Aviation Industry, with this 
six months’ Engine Mechanics’ 
Course. Leads to C.A.A. exam for li- 


Ryan Aeronautical Institute 
139 Lindbergh Field, San Diego, California 
Gentlemen : 

Please send me, without any obligation on my part, your FREE 24-page 
NEW HORIZONS OF OPPORTUNITY,” with 60 illustrations, 
and full information on R. A. L, including cost of training, and on job 
opportunities both before and after graduation. 


MECHANIC IN SIX MONTHS 
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censed Airplane Engine Mechanics. 


All aviation repair stations must have 
licensed Airplane Engine Mechanics. 
Thorough, practical training—aviation 
theory, engine overhaul, maintenance, in- 
spection, trouble shooting. 9 testing blocks, 
55 engines. Located on busy Roosevelt 
Field—America’s International Landmark. 


Send for Booklet F, Mineola, L. I., N. Y. 


NEXT CLASSES—MARCH 27—JULY 10 
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Ernie to pull out. At 1,200 feet he was 
still spinning. Then I began to scream 
into the mike for him to pull out. Diving 
as close to the spinning trainer as I 
dared, I saw Ernie slumped over the side 
of the plane. The plane crashed in a field 
of brush and exploded ... 

I circled the burning plane for some 20 
minutes .. . unable to help. I personally 
would like you to know that a grander 
person never lived. 

It seems a shame that out of as many 
scrapes as Ernie had been in with the 
enemy he had to get killed in a trainer. 
“Train Ernie to fly” isalaugh. You might 
just as well have started training a fish 
to swim. He fought our enemy long be- 
fore we entered the war and then came 
over to our side to add his bit. 

Ens. JosePH N. CLIsE 

Instrument Flight Instructors 

School, U.S. Naval Air Station 
Atlanta, Ga. 





ORDNANCE JOB 
Sirs: 

In your October issue, page 146, you 
pictured an ammunition worker of the 
Ordnance Department fusing a demoli- 
tion bomb. You called this man an ar- 
morer. The ammunition is ordnance and 
the man doing the fusing is without 
doubt an ordnance man. The only duty 
of the armorer is guns, and armorers in 
the AAF load bombs into the planes. 
Inspection, maintenance and delivery of 
complete rounds to the air force is def- 
initely an ordnance job. 

T/Ser. I. H. WabE 
859th Bombing Squadron (H) 
Blythe Field, Calif. 





ANTICLIMAX 
Sirs: 

A lot of friends of Lieut. Col. C. B. 
Allen of the Air Transport Command 
wondered why they didn’t see him on his 
recent leave in the United States. The 
reason is one of those fantastic things. 
After establishing a record for the safe 
operation of ATC lines in Africa with his 
former colleague of CAA’s Air Safety 
Board, Col. Tom Hardin (see FLyine 
for December), C.B. and Mrs. Allen were 
in an interurban bus that overturned. 

C.B. escaped injury but Mrs. Allen 
suffered a painfully wrenched back and 
C.B. spent most of his leave visiting her 
in the hospital. 

JoHN STUART 
Washington Editor 
FLYING 


WAS THE ZERO SEEN? 


Sirs: 
You state in the story “Flight-Testing 
the Zero” in the December issue of 


Fiyinc, that the Zero was not reported 
by spotters on its coast-to-coast flight. 
It undoubtedly was, but not as the “Zero.” 
The only information required is the 
number of planes, number of engines, 
height, direction, etc. Thus, if the Zero 
were seen, it would have been reported 
as a single-engined plane. 

Epwarp Movirz 

Ground Observer Corps 
Boston, Mass. 
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honors in Aeronautical Literature . . 
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DESIGNERS, 
STUDENTS, 


. . . Everyone Interested in the Modern Miracle of Aviation! 


Pitman publishes books on every phase of aviation—theory, 

manufacture and operation . 

authorities—easy to understand, comprehensive yet concise, 
* practical, stimulating—up to the minute. 


. written by outstanding 


Books that have contributed to the supremacy we have won 


Douglas, 


in the World of War-books that will help you convert quickly 
and profitably to the infinite possibilities for Aviation in the 
World of Peace! 


Following are typical Pitman titles—nucleus of a well rounded en- 
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Seaplanes 
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Airplane Design Manual 
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Electrical installations for: 


X-RAY INSPECTION TESTING 
PLANT COMMUNICATIONS 
FIRE AND BURGLAR ALARMS 


VOLTMETERS AMMETERS 


Thousands of other Units 


Fuse Every Instrument 
For Safety with 


This is a war of electrical 
instruments— for meter- 
ing, testing, inspection, 
protection—absolutely nec- 
essary to production. Many 
of these are irreplaceable. 


Present equipment 
must be kept on the 
job! 

Efficient fusing prevents 
damage by short circuits 
—burnouts—saves valu- 
able instruments — pro- 
tects them against inexpe- 
rienced operators. 





Instrument 
Littelfuses 


Many plants and labora- 

tories are installing new fuses through- 
out. Littelfuse will be glad to help you 
with practicable suggestions. Feel free 
to call on us. 


LITTELFUSE Inc. 


263 Ong St., El Monte, California 
4793 Ravenswood Ave., Chicago 40, Ill. 
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Air Power Control 
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ment of and to destroy hostile bases, (c) 
to operate against hostile land or sea 
forces, (d) to wage offensive warfare 
against the military and economic 
strength of the enemy, (e) to operate as 
part of the task forces in the conduct of 
military operations, and (f) to operate in 
conjunction with or in lieu of Naval 


| forces. 


The regulations contemplate that 
“counter air force operations in the 
theater must be carried on continuously 
and intensively to gain and maintain air 
supremacy and to provide security from 
hostile air operations,” because total 
destruction of the enemy’s aviation is 
“seldom practicable.” 

They state that “experience in com- 
bat theaters has proved the requirement 
for centralized control, by the air com- 
mander, of reconnaissance aviation as 
well as other types of aviation. The 
attachment of a reconnaissance unit to 
the corps or smaller ground unit would 
deprive that reconnaissance unit of es- 
sential operating information and fighter 


| protection which are readily available 


to the air commander only. This cen- 
tralized control improves operating effi- 
ciency of reconnaissance aviation and 
limits reconnaissance losses.” 

The regulations further hold the Army 


| Air Forces “responsible for providing the 
reconnaissance and photographic mis- 


sions essential to the success of the 
ground forces in each theater of opera- 
tions. The absence of reconnaissance 
units specially trained and equipped for 
the performance of such missions does 
not alter this responsibility.” 

The organization and duties of the 
four main components of an air force— 
the strategic air force, tactical air force, 
air defense command and air service com- 
mand—are described. 

Strategic air force operations are aimed 
at the defeat of the enemy nation. They 
are undertaken in furtherance of the 
strategic plans prepared by the War De- 


| partment general staff. The selection of 


strategic operations is the responsibility 
of the theater commander who will or- 
dinarily assign a broad general mission 
to the air force commander. The latter 
executes the assignment by means of a 
directive to the strategic air force com- 
mander and general supervision of his 
forces. 

The strategic air force may also be 
joined with the tactical air force and 
assigned tactical air force objectives. 

The strategic air force normally con- 
sists of heavy bombardment, fighter and 
photographic aviation. “Heavy bombard- 
ment aviation is the backbone of the 
strategic air force.” | Accompanying 
fighter aviation, where its radius of ac- 
tion permits, is also used to increase 
security. Fighter aviation furnishes air 
defense for bombardment bases, 

Where ground forces are operating, 
most theaters of operations have a tac- 
tical air force. “Modern battle strategy 


| and tactics,” declares the manual, “derive 
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success to the degree that air power, 
sustained and in mass, is employed prop- 
erly by the theater or task force com- 
mander. 

“The decision to launch a combined 
operation and to wage subsequent offen- 
sives is strongly influenced by the quan- 
tity and quality of air strength available. 

“Forces must be developed and com- 
mitted to battle with overwhelming air 
components opposing estimated enemy 
air capabilities.” 

The manual continues: “In modern 
battle operations, the fighting of land 
elements and the general air effort in 
the theater must be closely co-ordinated. 
The air battle should be won first when- 
ever other considerations permit.” 

Tactical air forces may contain recon- 
naissance aviation, light and medium 
bombardment units, fighter aviation and 
an aircraft warning service. “This force 
does not serve the ground forces only; 
it serves the theater. Aviation units must 
not be parceled out as the advantage of 
massed air action and flexibility will be 
lost. 

“In a particularly opportune situation 
(offensive) or a critical situation (de- 
fensive), a part or a whole of the stra- 
tegic air force may be diverted to tac- 
tical air force missions.” 

The tactical air force gives first priority 
of operations to gaining air superiority, 
second priority to preventing the move- 
ment of enemy troops into the theater of 
operations or within the theater, and 
third priority to direct support of the 
ground troops. Some authorities believe 
that the latter should be given first, or 
at worst second, priority. This view is 
supported, for example, by Brig. Gen. 
Henry J. Reilly in his article “The Mis- 
use of Air Power” on page 21 of this is- 
sue of FLYING. 

In explanation of its priority assign- 
ments, the manual continues: 

First Priority. “The primary aim of 
the tactical air force is to obtain and 
maintain air superiority in the theater. 
The first prerequisite for the attainment 
of air supremacy is the establishment of 
a fighter defense and offense, including 
radio direction finder and ground control 
interception and other types of radar 
equipment essential for the detection of 
enemy aircraft and control of our own. 

“While our air superiority is main- 
tained, both the ground forces and the 
air force can fight the battle with little 
interference by the enemy air. Without 
this air superiority, the initiative passes 
to the enemy. 

“Air superiority is best obtained by 
the attack on hostile airdromes, the de- 
struction of aircraft at rest, and by 
fighter action in the air. This is much 
more effective than any attempt to fur- 
nish an umbrella of fighter aviation over 
our own troops. At most, an air um- 
brella is prohibitively expensive and 
could be provided only over a small area 
for a brief period of time.” 

Second priority. “The disruption of 
hostile lines of communication (and at 
times lines of signal communication) the 
destruction of supply dumps, installa- 
tions, and the attack on hostile troop 

(Continued on page 167) 
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LEWIS NOW READY TO TAKE CIVILIAN 
AERONAUTICAL STUDENTS! 


HERE'S YOUR CHANCE TO TRAIN FOR THAT BIG JOB IN POST-WAR AVIATION. (lasses Start Sept. 15,1944 


This should be big news for you young men who are anxious 
to get started on an aviation career right away — for here’s 
your chance to lay the groundwork for the many oppor- 
tunities which post-war aviation will bring to trained men. 


There’s no question about the opportunities for men trained 
in aviation after the war. A new era of transportation is on the 
way. Already plans are on drafting boards for giant airliners 
that will make Bagdad, Moscow and Cape ‘Horn but sleeper 
hops from New York. Every branch of the aviation industry 
will feel this impetus. 


Although Lewis has had the important job of training Flight 
Officers for Navy during the past year—and still is—increased 
facilities make it possible to take a limited number of stu- 
dents for classes starting September 15th. So, in training at 
Lewis now you'll have an opportunity to train under the same 
instructors who have made our Navy fliers the most out- 
standing in the world. 


Lewis Offers the Most Comprehensive 
Training in Aviation 


There is no more complete aviation training than that offered 
at Lewis. Founded in 1929, Lewis is among the oldest Avia- 
tion Colleges in America. It is a fully accredited school, hav- 
ing full recognition by both Federal and State Aeronautical 
Authorities, as well as the United States Office of Education. 


Guarantee your future in Aviation 
NOW. While facilities are still lim- 
ited, applications for enroliment 
will be accepted in order of their 
receipt. 


INSTRUCTION IN AIRPLANE DESIGN 


LEWIS is the only fully-accredited Aeronautical College 
in the country that offers a four year undergraduate Aero- 
nautical Engineering course. It is the equivalent of a five 
year course, with many cultural advantages. Lewis’ com- 
plete equipment includes modern Physics and Chemistry 
Laboratories, regulation sized gymnasium, complete ath- 
letic and recreational facilities—in fact everything the stu- 
dent requires in preparation for a career in aviation, 
private life and civic life. At Lewis, the student finds 
everything. 


LEWIS 


SCHOOL OF AERONAUTICS 
LOCKPORT, ILLINOIS 


Dept. F-13 : 


Gentlemen . .. . Kindly send me your illustrated FREE CATALOG. 
lam especially interested in: 
Aeronautical Engineering 
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A Kellett takes off vertically, 
practically anywhere. Air spe 
from practically 0 to 120 MPH. 
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1944 marks the fifteenth year during 
which Kellett has been producing rotary 
wing aircraft. Each year the path of 
progress in this branch of aeronautical 
science has been extended by additional 
Kellett in-the-air accomplishments. 


All wartime production of Kellett’s 
advanced types of rotary wing ships is in 
cooperation with the United States Army 
Air Forces— details may not be given now. 


But among many, even pre-war indi- 
cators of postwar opportunities to save 
time and cut costs for industry, com- 
merce and agriculture, is this historic 
Kellett record: completing 2,607 flights 
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in a single year, on a daily timetable, 
between airport and the Philadelphia 
post office roof, month after month, in 
all seasons. 

When the war has been won, Kellett 
looks ahead to opportunities for its ex- 
panding corps of forward-looking en- 
gineers to apply their accumulated rotary 
wing experience to producing aircraft 
for patrolling electric power lines and oil 
pipe lines, spraying and dusting crops 
and orchards, oil and mineral prospect- 
ing, forestry fire prevention, transporting 
mail and passengers directly to urban 
centers. Kellett Aircraft Corporation, Up- 
per Darby (Philadelphia), Pennsylvania. 
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OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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(Continued from page 162) 
concentrations in rear areas will cause 
the enemy great damage and may decide 
the battle. This accomplishes the ‘isola- 
tion of the battlefield’.” 

Third priority. “The destruction of 
selected objectives in the battle area in 
furtherance of the combined air-ground 


| effort, teamwork, mutual understanding, 


and co-operation are essential for the suc- 
cess of the combined effort in the battle 
area. In order to obtain the necessary 
close teamwork the command posts of 
tactical air force and of the ground 
force concerned should be adjacent or 
common, at least during this phase of 
operations. 

“Air and ground commanders profit 
greatly from the other’s successes. Air- 
planes destroyed on an enemy airdrome 
and in the air can never attack our 
troops. The advance of ground troops 
often makes available new airdromes 
needed by the air forces. Massed air 
action on the immediate front will pave 
the way for an advance. 

“However, in the zone of contact, mis- 
sions against hostile units are most diffi- 
cult to control, are most expensive, and 
are, in general, least effective. Targets 
are small, well-dispersed and difficult to 
locate. In addition, there is always a 
considerable chance of striking friendly 
forces due to errors in target designa- 
tion, errors in navigation, or to the 
fluidity of the situation. Such missions 
must be against targets readily identified 
from the air and must be controlled by 
phase lines, or bomb safety lines which 
are set up and rigidly adhered to by both 
ground and air units. Only at critical 
times are contact zone missions profit- 
able.” 

The air defense command establishes 
a direct defense against hostile air op- 
erations “as distinguished from the in- 
direct defense afforded by counter air 
force operations. Air defense comprises 
all other methods designed to prevent, 
to interfere with, or to reduce the effec- 
tiveness of hostile air action. 

Air defense is divided into active air 
defense and passive air defense. The 
former comprises all measures aimed to 
destroy or to threaten destruction of 
hostile aircraft and their crews in the 
air. It is provided by fighter aircraft, 
antiaircraft artillery and small arms 
fire; and by obstacles, principally bar- 
rage balloons. Passive air defense is 
provided by dispersion, camouflage, 
blackouts and other measures which 
serve to minimize the effect of hostile 
air attack. 

Areas of responsibility for active air 
defense will be prescribed by the air 
force commander. Normally, the tactical 
air force will be responsible for the ac- 
tive air defense of the battle area, utiliz- 
ing fighter aircraft and the mobile air- 
craft warning service. 

“When antiaircraft artillery, search- 
lights and barrage balloons operate in 
the air defense of the same area with 
aviation, the efficient exploitation of the 
Special capabilities of each, and the 
avoidance of unnecessary losses to 
friendly aviation, demand that all be 
placed under the command of the air 
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commander responsible for the area. 
This must be done.” 

Antiaircraft artillery attached or as- 
signed to ground forces combat units re- 
main under the command of the ground 
force unit commander. 

The air service command, fourth major 
component of an air force, provides the 
logistical framework of the air force. 
Its functions comprise such activities as 
procurement, supply, repair, reclamation, 
construction, transportation, salvage and 
other services required by the tactical 
units of an air force. The air service 
command provides all repair and main- 
tenance of equipment beyond the re- 
sponsibility of first and second echelons 
of maintenance. 

All air force service organizations and 
installations are under the air service 
commander’s direct control. These or- 
ganizations and installations include air 
quartermaster, ordnance, signal, chemi- 
cal, medical and engineer depots and 
service centers. “Where ground force 
depots supplying material common to 
both ground and air forces are adequate, 
suitably located and can be used, such 
material should not be handled by an 
air force depot.” 

The service center is a mobile organ- 
ization provided to establish and operate 
the necessary third echelon maintenance, 
reclamation and supply points within 
close supporting distance of the combat 
units. Service centers normally are set 
up on the basis of one for each two com- 
bat groups. END 


Dabuaer! 


VERY so often the grim, regulation 

Navy scowl is cracked by something 
like this item from the December, 1943, 
issue of the Bureau of Naval Personnel 
Information Bulletin. The heading on 
it reads: “If we had our own way about 
using dispatch phrases in_ speedlet- 


”, 


ME swe = 


WHADURDES—What in hell does your 
dispatch of (date) mean? 

URDESBUL—Your dispatch of (date) 
so much bull and I will ignore same. 

DABUAER—Damn the Bureau of Aero- 
nautics!!! (DABUSHIPS, DABUORD, 
DABUPERS, etc.) 

DONLIM—Don’t lie to me, young man!!! 

DONFLYHAN—Don’t fly off the handle 
—I'll expedite it. 

FURYU—Furiously yours, I remain. 

METOC—Meet me at the Officers’ Club 
and we will discuss your problems 
comfortably at (time). 

RELSAW—When relieved, say “hello” 
to the gals in Frisco for me. 

DIHEARJONES—Did you ever hear the 
story about John Paul Jones? 

INEVORGSOB—In every organization 
there’s always some dumb etc., etc. 

DONDODODOSA—Don’t do as I do, do 
as I say. 

FUBINAL—If you had been in the Aleu- 
tians as long as I have, etc. 





IF YOU ACT AT ONCE 
YOU CAN ENROLL FOR 


C.A.A. APPROVED FLIGHT TRAINING 
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A Limited Number of Openings 
Available to Both Men and Women 


For the first time in many months, we are 
able to accommodate a limited number of 
civilian flight students. 

We want to re-emphasize that the number of 
such enrollments is limited—that you must 
act immediately if you wish to take advan- 
tage of this unusual opportunity. Fill in and 
air mail the coupon right now—or wire us 
collect for complete details. 






VIATION 
MIAMI 30, FLORIDA 


Contractors to U. S. Army Air Forces—Civil 
Aeronautics Administration—Royai Air Force 





EMBRY-RIDDLE SCHOOL OF AVIATION, 
Dept. 3, 
Miami 30, Florida. 





Please send me complete information about-Flight Training now ovailable to a limited number of civilians. 
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Fort vs. Lib 


(Continued from page 49) 








The Fortress had proved again and again 
its amazing defensive power and devas- 
tating formation bombing in action over 
Germany. 

But aeronautical development moves 
quickly. In the past few months designs 
have progressed. Latest models are the 
B-17G and the B-24H and B-24J. The 
Fortress has been developing steadily 
since July, 1935; the Liberator since De- 
cember, 1939. Thus it is hardly sur- 
prising that the Liberator’s turn should 
come to forge a little way ahead of its 
magnificent older rival. 

Today, with all the newest modifica- 
tions incorporated in the latest versions 
of both bombers, my selection after the 
most careful and detailed analysis— 
mathematically, operationally and from 
a servicing and flying viewpoint—is that 
the Liberator (the B-24J) is the outstand- 
ing day bomber of the world, ahead of 
the B-17G by the narrowest of margins. 
That is my belief; just as I am convinced, 


from what I saw on a recent visit to the 
United 5 States, 


that the new Boeing 
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Gardur SUPER FLIGHTMASTER 


INCREASED ane = pe 
FACTORY PRODUCTION ¢ | 


ts. The most complete auto- 
precision 
computor ever 
every 
accurately, quickly 
provides a mechani- 
cal solution for basic problems 6. 


Super-Fortress (B-29) will prove, when it 
flies into action, a long way the most for- 
midable heavy bomber ever built. 

Thus the pendulum swings. First Boe- 
ing is out in front with the B-17 in its 
successive versions up to the B-17F. 
Then Consolidated Vultee takes the lead- 
ing position with its B-24J; and this lat- 
ter version to in turn be succeeded in 
power by the Boeing B-29—each stage of 
the progression of both types bearing 
more hurt and destruction to the enemy. 
This, after all, is our common objective. 

What then are the detail reasons for 
selection of the latest Liberator as the 
outstanding day bomber of the present? 
The mathematical approach balanced by 
operational experience was described in 
detail in the January issue of FLyinc. 
Set out as a “profit and loss account,” 
the picture looks something like this: 

LaTest LIBERATOR (B-24J) 

1. Defense: Four power-operated tur- 
rets (eight guns) plus three hand-opera- 
ated guns. 

— 2. Load 

Range: A slightly 
heavier bomb load 
than the B-17G for 
rather longer 


and 


3. Speed: Aslight 
O | savaniaze over the 


Sestaube latest Fortress. 


, 4. Flying Quali- 
WORLD’S FINEST AIR ties: Pleasant to fly 
but not quite so 
NAVIGATION COMPUTOR [Dx not, auite, so 
All Vinylite Construction | formation as the 
. | Fortress. 
Primary or Advanced Pi- | .- 


5. Vulnerability: 


ee wet ee Stands up to dam- 
air navigation 


cestunansd. ae well, but not 
known problem quite so extraordi- 
and easily. narily as the Fort- 

: ress. 


Maintenance: 
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3. Speed: A few 
m.p.h. less than the 
latest Liberator. 

4. Flying Quali- 
ties: Delightfully 
easy to fly. Excel- 
lent for close for- 
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874 BROADWAY, NEW YORK 3, N. Y. 
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5. Vulnerability: Exceptional powerg 
of absorption of damage. 


you-home” service in the World. 


6. Maintenance: Very good. 
In fact, the longe-range hitting-power 
combined with the deadly turretted 


armament of the latest Liberator would 
seem to put it slightly ahead of the 
rugged excellence of the latest Fortregg, 
The Emerson nose-turret of the Libera: 
tor is, in my experience, rather superior 
to the remotely controlled chin-turret of 


the B-17G. The top and ball turrets and™ 


the waist guns of the two types now 
match. 
the B-24J has a rather greater field of 
fire and precision of aim than the hand 
controlled twin-tail guns of the Fort. 
Even so, the two are extraordinarily 
close. What I have said is no reflection 
on the Fortress. I owe my life to the 
firepower and the toughness of the 


B-17G. Had it not been such a great’ 


airplane, the Daisy June III would not 
have brought back its gallant crew and 


myself from Le Bourget on July 14 
last, when, with nose shot off, oxygen 
shot out, a wing tip shot up and the 


stabilizer shot up, it ploughed serenely 
home again, still in formation, having 
disposed of two of its more than @ 
fighter assailants in no uncertain manner, 

The memory of those qualities and de 
lightful hours at its controls have in 
stilled in me an unrivalled affection for 
the Fort. The “old lady” will continue 
to give magnificent service as long ag 
this war shall last, beloved alike by her 
air and her ground crews. With such @ 
past behind her and much to look fors 
ward to in the future the “old lady” bows 
gracefully to her 414-years-younger rival 
and yields her pride of place by the nar- 
rowest of margins. Meanwhile she looks 
with great expectations to her glamorous 
daughter, the B-29, which will carry the 
name of Boeing to greater achievements 
than ever before, from the day of her 
first terrific debut. The Hun and the 
Jap have much more coming to them 
from the Consolidated Vultee and Boe- 
ing production lines. END, 


Out Again, In Again 


UT again, in again McLellan,” they 

call him in the RCAF because he’s 
the only air: gunner in the outfit to fall 
out over Germany and then to climb back 
in He is Flight Sgt. Andrew E. McLel- 
lan, New Brighton, Staten Island, N. Y. 
Here is how Mac describes his fall: 

“We were bombing an airport and all 
interest was on the target. I have an 
open hatch under me through which I 
fire down and I’m supposed to tie myself 
in with a strap. But I’d forgotten about it. 

“Suddenly a big burst of flak lifted our 
ship and I was thrown up in the air. 
When I came down I felt a kind of space 
under me. My feet were kicking in the 
air. And 1 was looking down the muzzle 
of my own gun and hanging on for dear 
life. My inter-communication cord was 
pulled out so my buddies couldn’t ask me 
what it was like out there. Believe me, 


I scrambled back and tied myself in § 


good and proper.” 
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OVER COMBAT AGE? 





PHYSICALLY HANDICAPPED? 








Essential War-Time Work with Peace-Time 
Future ... Those who go into aviation while the 
war is on are sure of steady, essential, and patri- 
otic work. They will be on the ground floor for 
greater opportunities that will develop when peace 
planes instead of war planes are being designed, 
built, serviced and flown. With complete, modern 
facilities and equipment, Dallas Aviation School 








DALLAS AVIATION SCHOOL 
AND AIR CCLLEGE 


C. A. A. Approved Ground and Flying School 
Contractor to U. $. Army Air Force 
For Training Aviation Cadets 
Contractor to British Government 
to Train Royal Air Force Cadets 
Accredited as a Junior College 
by State Department of Educotion 











and Air College offers training and technical 
knowledge necessary for your aviation career. 
Here is your opportunity to become skilled in any 
of the following phases of the aviation industry: 

PRIVATE PILOT 

COMMERCIAL PILOT 

FLIGHT INSTRUCTOR 

RADIO OPERATOR 

AERONAUTICAL DRAFTSMAN 


DALLAS 


hansen 


SCHOOL AND 
AIR COLLEGE 
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AIR-MINDED WOMAN? 
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\ HIGH SCHOOL GRADUATE? 









AERONAUTICAL ENGINEER 

NAVIGATOR AND METEOROLOGIST 

LINK TRAINER OPERATOR 

AIRPLANE AND ENGINE MECHANIC 

AIRPLANE INSTRUMENT TECHNICIAN 
By sending in the coupon below you receive com- 
plete information about this fully accredited Avia- 
tion School from which more than 5,000 graduates 
have gone into successful aviation careers. 


wr 





MAJOR W. F. LONG 

Dallas Aviation School and Air College 
Dept. GH 

Love Field, Dallas, Texas 


Without obligation, please send your catalog to 


Nome Age - 
Address —o ' . 
CY. ..rcrecsecererepesnrecevernessrscersooees State... -_ 
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What reviewers are saying: 


IN ITS “A well-prepared job... a 
8th book useful to military men 
and civilians alike.” 
PRINTING —American Aviation, 
= 


Send for “The latest and .. . easiest 
to read and use.” 


—N. Ys Herald Tribune. 
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AIRCRAFT 
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am Air News. 





Attach a dollar ($1.00) bill to coupon for | 

each copy of AIRCRAFT SPOTTER to be | 

sent you postpaid. 
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New York 16, N. Y. | 
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Boypower 
(Continued from page 71) 











gating and may patent. One is a 36-inch 
box wrench to replace the open end type 
for installing switches on panels. The 
other is a new type wrench for installing 
pilot lights on panels. 

These boys are chosen as a result of 
I. Q. tests, scientific block-placing and 
other aptitude tests, together with their 
school records. Like all other employees 
they must pass physical examinations and 
furnish proof of citizenship. The boys 
are eligible for workmen’s compensation 
insurance and the rate of pay is the same 
as for adult workers. They invest part 
of their pay checks in war bonds and the 
majority of the boys at Lockheed con- 
tribute to the “buck-of-the-month ‘club” 
for charity. 

The four-four plan has the endorsement 
of leading educators and public officials, 
among them Walter F. Dexter, Cali- 
fornia state director of education. Vier- 
ling Kersey, superintendent of schools for 
the city of Los Angeles, feels that the 
plan has so much to recommend it that it 
should be continued not only through 
the war emergency but during normal 
times as well. The boys work under a 
constructive form of factory discipline. 
Failure to maintain factory work stand- 
ards, failure in school subjects, or illegal 
absence from school result in their being 
separated from the payroll. END 
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ROM the February, 1929, issue of this 

magazine: 

The McCook Field air tunnel, recently 
moved to Wright Field, is 96 feet long 
with an air stream five feet ig diameter 
moving at a maximum velocity of 275 
m.p.h.—“one of the largest ones in exist- 
ence.” ... The editor urged President- 
elect Hoover to establish an independent 
air force and a secretary for aviation. ... 

The United States Department of Com- 
merce awarded contracts covering radio 
equipment for 12 radio control stations, 
six radio beacons and 12 marker beacons 
to be established on the national airways 
at a total cost of $155,277. The Airways 
Division of the Lighthouse Service, which 
directed installation and maintenance, 
was already maintaining 20 radio stations 
on the transcontinental airways... . 

The Guardian Aircraft Company was 
urging readers to “build yourself a light- 
plane and save over $1,500! Plans cost 
$5....” Airway lights had been in- 
stalled on more than 7,500 miles of air- 
ways and 4,000 additional miles were be- 
ing lighted during the fiscal year ended 
June 30, 1929. . The new Swallow 
training plane, a ‘two- place job with open 
cockpit, sold for $1,795 less motor and 
prop, flyaway Wichita. . . . Tri-motor 
Fokker monoplanes were being used in 
the Rome-Milan air service. END 
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*%& Get int Avialion with ihe help of A. D 
bew cyclopedia just off the press. It is the 
complete, most up-to-date set of books on this 
ct we have ever published. Aerodynamics, & 
arachutes, Propellers, Ignition, Aircraft 
Blueprint reading, Welding, Weather maps, 
photography, Air instruments, and hundreds of 
subjects. all well covered. 

for Beginners or Experts 
Kvery man interested in flying, whether amatey 
expert, should have these books. Written by a g 
of well-known experts in simple language 49 }j 
anyone can understand them. uiz Guestions 
answers help to make this a Cay ete reading ¢ 
in Aviation. National Defense has opened y 
mendous opportunities in this fleld. It is the 
growing industry today with hundreds of opport 
ties for good jobs at big pay. Send the coups 
free examination, The complete set will be sm 
you promptly. 
Consulting Service Included 
A full year’s consulting privilege with our engi 
now given without extra charge to every buye 
these books. 





AMERICAN TECHNICAL SOCIETY 
Dept. H216 Drexel at 58 St., Chicago 37, 
a oe oo oe ee ee ee ee ee oe 


American Technical Society, Dept. H216 
Vocational Publishers since (898 

Drexel at 58 St., Chicago 37, Ill. 

Send for 10 days’ trial, BRAND NEW 6 volume st, 
Aviation. I will pay ay ae charges only. If/ 
wish I may return books in ten days and owe yw 
nothing, but if I decide to keep them I will sad 


y le 
$19.80, the total price, is paid. Send BRAND NEW 
edition which includes Aviation Blueprint Beadiy 
and free consulting service for one year. 
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How to overhaul and inst 
all types of 


airplane engines 


constructional features 

of airplane engines, 
specifications, limits of 
wear, electrical and lubri- 
cating systems, etc., meth- 
ods of installing, disassem- 
bling and assembling them, 
caring for and adjusting 
their parts, etc.—everything 
necessary to the intelligent performance of 
specting, servicing, and repair work. Check 
problems against best accepted practice, as 








AIRCRAFT 
HANDBOOK | Get ahead fase 
By Fred H. Colvin with Naidich’s 
Editor Emeritus. i 
American Machinist Mathematics 
784 pages, 5 x 8; for the 
621 illustrations; eae 
112 tables, $5.00. Aviation 
‘SEND THIS COUPON Trades 
~~ | Complete, practical! 
7 McGraw-Hill Book Co. presentation i = 
matics’ neede y a 
| 330 W. 42 St. N.Y. 18, N.Y. tion mechanics ast 
s draftsmen. 
| Send.me,tmepaows.checkes | $04 illustrations, Su 
| nation on approval. In 16 
days will pay for books. 
| plus few cents postage, or 
return them postp 
| (Postage paid on cash orders.) 
( Colvin—Aircraft Handbook, $5.00. 
| © Naidich—Mathematics for the Aviation Trades, $1.80. 
| Name . . 
| BGGIES s¢vcccssesose 
| City and State 
| Position ... 
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ENLARGED, REVISED EDITION 


GIVES YO 


or AIRCRAFT DATA BOOK... 
JUST OFF THE PRESS... 























Here is the book that aircraftsmen, mechanics and shop men 
have been waiting for — containing more than two-hundred pages 
of data on airplane building, servicing and shop practices. Pocket- 
size, loose-leaf — with room for additional notes — it has been pre- 
pared “by experts who know the practical ways to speed work in 
every department. 


PRACTICAL--HELPFUL--NEW 


Divided into sixteen sections — clearly indexed for quick 
reference — you will find answers to hundreds of questions about 
materials, methods, special tools and similar subjects. Special 
drawings show how to fabricate Plexiglas — adjust welding 
torches — identify rivets and sheet materials — install cable 
terminals — read blueprints — AND IN A THOUSAND OTHER 
WAYS how to save time and increase your usefulness in any 
aircraft factory or repair base. It is truly a complete reference 
library in compact, easy-to-read style. 


The Aircraft Data Book will save you time, increase your 





plant's production, reduce material wastage. It is now used by 
thousands of men and women, and by prominent aircraft fac- 
tories, as their new “tool” against the enemy. Order your copy 
today — use the coupon below — your copy will be sent postpaid 


at once. 


Aero Tech is particularly fitted to produce such a reference 
book — for Aero Tech's sole business for years has been the train- 
ing of aircraft mechanics and aeronautical engineers. Thousands 
of men now in the industry or the Army Air Forces started their 
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TABLES AND CHARTS—Hundreds of spe- 
cial drawings never before available in 
any Data Book have been especially pre- 
pored; tables on cutting speeds, threads 
and many other subjects are included. 


CAA approved for 12 months 
Aircraft and Engine 
Mechanics training 


AERO INDUSTRIES 
TECHNICAL INSTITUTE 


5255 West San Fernando Road 
Los Angeles 26, California 





















DRAWINGS AND SKETCHES—To illustrate 
new assembly methods and ways of us- 
ing special aircraft tools, the Data Book 
is profusely illustrated so any person can 
understand modern airplane construction. 


Nome 


careers in this Institute. 








SECTIONAL INDEX OF AIRCRAFT DATA BOOK 


AN Stondords Ports, Al- 
pheoberical ond Numericol 
Lists, Section 1 

Clear and concise methods 
of decoding AN Stondords, 
Pages covering Bolts, Pins, 
Screws, Nuts ond Rivets em- 
brocing Sections 2, 3, 4 
ond 6 

Locking Devices ond Safe- 
tying, Section $ 

Turnbuckle Assemblies and 
Metheds of Sofetying, Sec- 
tion 6 

Drafting Practices and 
Mathematics, Section 7 

Sheet Metal loy-ov!, Beed 
Allowonce, Developed 
Length, Tables ond Chorts, 
Section 7-A 

Aircraft Tubing ond Fit- 
tings, Section 9 





Welding ond Flome Ad- 
jvstments, Section 10 

Steels, Section 11 

Fabric Covering and Dop- 
ing, Section 12 

Plexigios Forming, Finish- 
ing ond Repoiring, Section 
12-4 

Applicable Usetu! Tables, 
Section 13 

Micrometer Reading, sim- 
plified, Section 13-A 

Production Operations 
Defined and Safety Rules, 
Section 14 

General Abbrevictions, 
Section 15 

Aircraft Nomencioture, 
Section 16, Embracing 48 
poges 








26, Calif 


euunenn Order Blonde anuuuuee 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5255 W. San Fernando Road, Los Angel 





Gentlemen: Enclosed find $1.50 (check, money-order) for my copy of 
AIRCRAFT DATA BOOK, sent to me postpaid. 





Street address. 





City. 





Zone State 
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RAFTSMANSHIP 


On motor-mofnts, bomb racks, 
control systems, wing fittings, and 
other vital airplane parts, Skylark’s 
craftsmanship is helping American 
Air-Borng Craft to Victory today 
. +. tomofrow. 


You aré cordially invited to consult 














AIRPLANE PARTS 


CRAFTSMEN 
SINCE 1934 
Skylark Manufacturing Company 


Venice, Colifornia 
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Flying at 81 





= span of A. I. Martin’s life can be 
measured either by his 81 years or by 
the distance in time between the ox yoke 
and the airplane. But it cannot be meas- 
ured by his mind, which is as young as it 
was when he drove oxen 60 years ago, 
nor can it be measured by his physical 
stamina for, at 81, A. I. Martin is Amer- 
ica’s oldest licensed pilot. 

At 81 he operates an airport. At 81 he 
joined the Civil Air Patrol as a member 
of Flight 213-3A at Montour Falls, N. Y., 
where he has two sons and a grandson in 
the same flight. Five years ago when 


‘ ee " ree oe bo 
A. |. Martin, a pilot and airport operator 
at 81, is the patriarch of a flying family. 


he made his solo flight he passed a physi- 
cal examination for commercial pilot. He 
has 20/20 vision and needs no glasses. 

Fifteen years ago Martin purchased 
300 acres of fertile soil near the marsh 
lands at the head of Seneca Lake where 
he raised vegetable crops. In 1939, when 
the boys of Montour Falls became en- 
thused about flying, “Uncle A. I.,” as the 
youths call him, converted a portion of 
his farm into an airport. Twenty charter 
members formed the Seneca Eagles Fly- 
ing Club and flying lessons were offered. 

Martin’s enthusiasm has made his 
a flying family. Daughter Ann acts as 
his competent assistant in managing the 
airport. His son, Wellington, has received 
a pilot’s license and son, Starr, and grand- 
son, Starr, Jr., are soloing. (His nephew, 
Lieut. Louis Smith, first president of the 
Seneca Eagles Flying Club, was killed in 
a crash over Corpus Christi, Tex. 

Sitting at his desk in the club office he 
points proudly to an ox yoke and a pro- 
peller hanging side by side on the wall. 
He used the yoke driving oxen on his 
father’s farm in Schuyler County. The 
propeller came from the plane in which 
he soloed 60 years later. 

“Over 40 of our local boys are fighting 
for their country’s freedom. Many of 
them are in the Air Forces and got their 
start right here at this little airport,” 
Uncle A. I. asserts proudly. 
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and 
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GUARANTEE 


SVEBELL ¢ 


Postpaid Prices In 
clude 10°, Federal Tax 
WRITE EDR FREE 
ILLUSTRAT BOOKLET F 
Mail orders promptly 
i a 
returned within 5 days Ro 


LOVEBELL 
BELL WATCH CO. 
Time and Life Bidg 


kefeller Center N Y 











AERONAUTICAL ENGINEERING 


i) B. S. Degree. Thorough training 
Modern wind tunnel. Urgent need has 
created demand for women as well as men. 
Courses also in Civil, Electrical, Mechanical, 
Chemical, Radio Engineering; Business Admin., 
Accounting, Sec’! Science. Special Prep. Dept. 
Tuition, living costs low. 61st year. Catalog. 


TRI-STATE COLLEGE cise? ths: 








THE BABY SHARK 


Newest *‘G”’ Line Sensation 


ROME TRAN EL ER Newest <0" Line Sensation 


Sensational - New - Thrilling £7 
j — > 
a 
Cf GAS POWERED SUPER 
\. SPEED PLANES FLOWN 
+ UNDER FULL CONTROL 


MOT RADIO CONTROLLED 


Pretected By Patent Fund. 










VICTOR STANZEL & CO, 
Schulenburg, Dept. P, Texas 

















AUTOMOBILE RACING BOOK 
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Fifth cof Wet 
Edition ttustrated 
(Revised) 
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PHOTO CREDITS 


The following tist shows the source from 
which pictures used in this issue were gath- 
ered. Where a single page is indebted to sev- 


THE NEW EDITION 
OF THE FAMOUS Ss credit is recorded left to right. 
‘BIBLE’ OF AVIATION |] 4—masrin, 


21—AAP, ACME 


ea ee SENSENICH 


World’s largest manufacturers 


of wood aircraft propellers 








This is the 32nd annual edition of the most 22—HAL MORRIS 
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complete and authoritative record of aero. “ia 
nautical progress throughout the world 26. 27—CONVAIR 
Despite wartime restrictions much new | | 28,°29—w. EUGENE SMITH 
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¢ SED ..2:.. cesgaesspaneseesseoeeceedes $1.50 101—aaF 
i In combination with plotter. . : icamennal 2.50 105, 106—aar 12 VOLT 
r 120—acmMeE * 
PAN-AERO CO. 172—a. 1. MARTIN 8-10 AMP. 
2054 4. Argyle, Deot. F.12, Los Angeles (28). Calif ® 
Please send me ...... 202500 **Pre-Flite’’ Plotters ONLY 
Pilot Loe Books .. Combinations (both) 4 . 
oa v 
— CASH 0 CHECK 0 “0.0 c.0.D. 0 Incenti e Films 9 POUNDS 
si HE U. S. Navy has establ.shed a na- 
f NAMB .ccccsesesces COCR meee EEE . s . s s r . 
| tional motion picture distribution serv- Completely By equipped to keep 
- : ADDRESS . wesc. piipinintuetvastileaes ice. Films illustrating the importance of battery in top'Y condition. 6, 12 
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en. depicting the close relationship between 6 to 18 pounds. 
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Dg. inal fee from the Industrial Incentive 
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Learn at Home. Many Make $50 a Week | “usctts “venue, ™.¥ ee 
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ew sets. e Gov is i i f j j ii | 
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ing helps win extra rank, extra pay in Army, Navy. Get 
| & j into Radio quick. Train at home, Free book tells Radio’s charges. 
BY opportunities, its bright future, how to make to $l0 a 
@- ' week EXTRA fixing Radios while learning. Mail coupon, 
te 5 MR. J. E. SMITH, Dept. 4AY7 _ } 
' National Radio Institute, Washington 9, D.C. Button Training? 
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174 











INVEST 


in the 


FUTURE 


For Yourself... 
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Here’s how you can 
work in America’s 
Leading Aviation Cen- 
ter and attend this 
school AT THE SAME 
TIME! 

As a Critical Man- 
power Area Los An- 
geles needs more air- 
craft workers. Then, 
too, as the war ap- 
proaches the Pacific or 
final stages, it appears 


reduced elsewhere. 


NOW 
Send for this 


book FREE 





while training, check here. 








Please send me free 24-page book on ‘Your 
— as an Aircraft Instrument Tech- 
cian.”’ 


I am interested in the course checked below 


© MASTER INSTRUMENT COURSE 
O Pressure instrument Course (12 Weeks) 
© Electric instrument Course (12 Weeks) 
0 Gyroscopic Instrument Course (12 Weeks 
CO Home Study Instrument! Course 


f If you desire to be employed 


> 


FOR FINANCIAL INDEPENDENCE 
AFTER THE WAR— 


be an AIRCRAFT 
INSTRUMENT TECHNICIAN 








The Directional 
Gyro...one of 
the typical in- 
struments you 
would service. 


that manpower needs here may con- 
tinue heavy long after they have been 


IF you are free to come to Los An- 
geles, you can help the war effort 
NOW by being employed immediately 
in aircraft or other war plants. 

AND ... while you are so employed 
you can prepare yourself 
School of Aircraft Instruments and 
build a permanent, profitable, and in- 
teresting lifetime career... 

as an AIRCRAFT INSTRUMENT 
TECHNICIAN. We will 
hours of attendance to fit your hours 
of employment. Choice of four resi- 
dent courses ranging from 12 weeks 
to 8 months. SEND THE COUPON 


at American 


NOW 


arrange your 


NEW 24-page C.A.A. Approved 
instrument Repair 
Station No. 1028 






America's Oldest Instrument School 
a 


American School of Aircraft Instruments ' 
3903 San Fernando Rd., Glendale, 4, California 


8 MONTHS) 


0 F-2 
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FLYING 








THROUGH THESE NEEDLE-EYES 


+ 


What the civilian flight instructor sees in his 
intimate contact with the Army’s hopeful cadets 
imposes on him a double responsibility—to make 
sure that all his students get instruction best 
adapted to them, and that the Army Air Corps gets 
only the best students. His sharp eyes must ap- 
praise his students’ capabilities—his keen judg- 
ment must pass upon their value, as pilots, to 
their Government at war. 

Anderson Air Activities supports its civilian 
flight instructors in the discharge of this dual 
responsibility by teaching methods which are 


Pass Tomorrow’s Flyers 


direc:—real—easy to present quickly and thorough- 
/y. Each civilian flight instructor at Anderson has 
been carefully picked for knowing how to teach, 
as well as what to teach. 

Cooperating under contract to the U. S. Army 
Air Corps, Anderson Air Activities instructors 
are training pilots to meet the high standards of 
the Army Air Force—are passing on to the Army 
only students of the highest caliber, well fitted to 
carve heroic names across enemy skies. 

E. Merritt Anderson 





CIVILIANS 
CAN STILL FLY 


Our Milwaukee School 
is now enrolling a limited 
number of civilian men 
and women. Complete 
courses leading to Ferry 
Command work for the 
women‘— instructor po- 
sitions for the men. In- 
vestigate your possibili- 
ties in America’s largest 
industry—write today. 
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CONTRACTORS TO 


ARMY 


Address Correspondence to ANDERSON AIR ACTIVITIES, Chester Fieid, 
McBride, Mo. Home Base: Genera: Mitchell Field—Cudahy, Wisc. 
Branches at Fond du Lac and Antigo. Wisc. 
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FORCES 





176 





Brecresciry 


For Any Job—Anywhere 


ONAN GASOLINE 
DRIVEN ELECTRIC 4° 
GENERATING PLANTS 
provide electricity for 
all Aviation applications, for emer- 
gency, standby and regular serv- 
ice at airports and bases. 











Thousands of these reliable, sturdy 
Plants are doing a winning job 
for America’s mighty air power, 
providing current for starting, 
communications, cabin heating, 
operation of landing gear, and 
other aviation purposes. 





Ratings from 350 to 35,000 watts 
50 to 800 cycles, 110 to 660 volts, 
A.C., 6 to 4000 volts, D.C. Also 
dual A.C.-D.C. output models. 


° Your inquiry for 
present or post 
war needs invited 

















D. W. ONAN & SONS 
544 Royalston Ave. Minneapolis, Minn. 
START YOUR TRAINING Now | 
A with 


Va , VIRGIL SIMMONS’ 


“A AIR 
PILOTING 


Manual of Flight Instruction. 
2nd Edition. Doubled in Size. 








The Authoris Asst. S T- 
viser of Flight Inst a 
Pan-American Air F 8 





OVER 750 PAGES—165 sept pea 


This big manual of flight instruction describes anc 
trates the best known means of developing your maxi 
ability. Its expert guidance, its up-to-the-minute 
material—fully approved by both military 
authorities—will prove as invaluable to you, at ea 
of your training, as it has to thousands of student f 
It covers—primary flight; intermediate “= a advanced 
maneuvers; instrument flying: cross-c¢ y fly 
flight instruction; meteorology; aerial r ravigt sti n; radio; 
seaplane flying; etc 


OVER 1000 QUESTIONS 


Taken from recent C.A.A 
written tests, with an- 
swers which have been 
accepted as correct by 
the examiners. These will 
elp you make sure you 
are ready to pass the ex- 
aminations 











Mai! this coupon for acopy 
"on a d-l — Framina‘ion, 


PRESS COMPANY 
15 East 26th St. 

New York 10, N. Y. 
Please send me books checked:— 

OD AIR PILOTING, Simmons..........-++: $4.00 
D BASIC RADIO, Boltz........-....0000- $2.25 
On receipt I will pay postman cost plus few cent 
Cc. O D. charges. If not entirely satisfied, I may 
turn them within 5 days. (Sent postpaid if you remit 
with order, Same Guarantee.) M878 








City & State 


Bo ok catal et 5 | 


Home Address 
Lor « ‘heck h here lor complete Aeronautic . 
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RATE: 8c PER WORD 


FIRST 15 WORDS $1.00 





AIRPLANES FOR SALE 





2-PLACE CESSNA GLIDER $30; 40 h.p. Cub 
$200; Motors, Crackups, Parts. Send 25c for 
Winter War-Bargain Directory, just out, giving 
owner's price, name and address. Used Aircraft 
Directory, Athens, Ohio 





AVIATION SUPPLIES 





NEW gg rs toga} Stocks—Our specials 6 :00<6 
non-skid, 7 :00x4, 8:00x4 Smooth 2-ply $8.75, 4- 
ply $10.75. Tubes $3.25. All sizes stocked 6 :50x 


10, 7:50x10, 8:50x10 Regular. 8.00-10.00 Smooth 
Contour Tailwheels 6x2 Solid Tailwheels $1.45 
Lowest prices Immediate deliveries New re- 
liable merchandise. Sensenich Propellers. B.G 


& Champion Spark Plugs Storage Batteries. 
Windshield Pyralin Scott Tailwheel Assemblies 
Shockcord Rings Bob Trader Aero Supply, Mu- 








nicipal Airport, Pittsburgh, Penna. 
BOOKS 
AIRCRAFT & ENGINE MECHANIC MANUAL— 


just off the press-——contains typical new examina- 


tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D Quiz System, 12021 Ventura 


Bivd., N. Hollywood, Calif. 

Private Pilots. New typical 
“Multiple Choice’ examinations are included in 
“Aeronautical Training’ just published; only 
$3.00 postpaid or C.O.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 


COMMERCIAL and 


Instructors. At last, what you have 
These three books prepare you for all 
ratings: ‘Ground Instructor” a basic text. $3.00. 
“‘Ground Instructor Rating,” all in multiple choice 
form, necessary to pre pare you for the govern- 


GROUND 
needed. 


ment test, $3.00 Air Navigation Note Book” 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Blvd., 


N. Hollywood, Calif 


PILOTS Meteorology New text by Lt. Comdr. 
Halpine; an important book for pilot or Instruc- 
tor. Only $3.00 postpaid or C.0.D. Quiz System, 
12021 Ventura Blvd., N. Hollywood, Calif. 


Navigation Computer. 
With In- 
12021 Ven- 


U. S. Coast and Geodetic 
Solves time, speed, distance and drift 
structions; only $3.00 Quiz System, 
tura Blvd., N. Holiywood, Calif. 


FLIGHT Instructor. 1942 edition 
tiple Choice Typical Examinations.’ 
problems with solutions Important 


-with new “Mul- 
” Load Factor 
information 


you must know. Only $3.00, postpaid or C.O.D. 
Quiz System, 12021 Ventura Blvd., N. Hollywood, 
Calif 








RADIO-T I Permit. Complete authentic 
government examinations fully covered in “Radio 
& Instrument Flying’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.00, postpaid or C.0O.D Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 





AIR TRANSPORT NAVIGATION—just published 
by Redpath & Coburn. 612 pages, splendidly illus- 
trated, handsomely bound. A timely aviation text 
only $4.50 postpaid or C.0.D PHYSICS (U. S. 
Naval Academy Edition). A timely book for every 


aviation student and potential officer 954 pages, 
illustrated and handsomely bound Only $5.50 
postpaid or C.0.D. Pan American Navigation Serv- 


ice, 12021 Ventura Blvd., N. Hollywood, Calif 





“AIRCRAFT Hydraulic Systems,” by E. W. Mc- 


Donough Jesign-Theory-Operation A special- 
ized branch of aeronautics for students, mechan- 
ics, engineers, draftsmen, training schools. Test- 
ing and maintenance of commercial and military 


hydraulic installations treated fully. $2.50. Air- 
craft Specialties, 134 So. Waller Ave., Chicago, 
Illinois 

Mechanic 1943 
rating (license) 


QUALIFY as Airplane & Engine 
— prepare you for A & E 

ram Covers all phases required mechanical 
werk, diagrams and latest Civil Air Regulations 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree Aircraft text $1.50 Engine 
} xt $1.50 Combination $2.50 Postpaid or 
..0.D. Flight Press, Box 101-A, Edwardsville, 
ti linois. 


“FLYING QUESTIONS” have helped thousands to 
qualify for pilots’ licenses. These four books are 


all you need for Private or Commercial. Civil Air 
Regulations, 75c ; Meteorology, $1.00; Aerial Navi- 
gation, $1.00; Airplanes & Engines, $1.00. Post- 


paid or COD. Wheeler Aviation Books, Penn Yan, 


New York. 


500 AVIATION 
$1.00. Agents wanted 
Shirley, Pontiac, Mich 


correctly answered— 
Publishers, 73 8S. 


Questions 
Tuck 
“FLYING QUESTIONS” is not a quiz-system. It 
is an orderly method of teaching by questions and 
answers. Flight Instruction covers the written ex- 
amination for Flight Instructors, $2.00; Ground 
Instructors Handbook contains 3850 questions and 
answers for tests or reviews, $2.50. Wheeler Avia- 
tion Books, Penn Yan, N. Y 

“FLYING QUESTIONS” has a book for every 
pilot’s needs If you want to know about ad- 
vanced navigation methods, use of computer, ra- 
dio, bearings, fixes, etc., or if preparing for an 


instrument rating, get “Cross Country Flying.” 
Only $2.00 postpaid Wheeler Aviation Books, 


Penn Yan, N. 

“FLYING QUESTIONS” Study Guides give a con- 
trolled eourse covering the four elementary sub- 
jects, a necessity for every Ground School using 





C. A. Bulletins. Saves instructors’ and students’ 
time and assures higher grades Each subject 
$1.00. Quantity discounts to schools. Wheeler 


Aviation Books, Penn Yan, N. 





MISCELLANEOUS 





REAL Photographs (Not Imitations) of the “Ty- 
phoon,” “Mosquito,” “Thunderbolt,” and big 40- 
page illustrated catalogue of latest Allied and 
enemy fighters and bombers (including Japanese), 
all for 2 post free Aeroplane Photo Supply, 
Box 195, Toronto, Canada 








BUILD your own famous BG6 single place utility 
glider or BGS, 2 place training sailplane from 
government certific: ited plans. Designed for Winch 
auto or airplane tow. Complete plans and speci- 
fications are now available to homebuilders, 
schools, and colleges Many of these gliders are 
now flying and both types have been successfully 
used by the army airforces, colleges and high 
schools. We also can supply some aircraft material 
and parts. Send 10 cents for illustrated circu- 























lar. Briegleb Glider Company, Van Nuys, Calif. 
WARPLANE ographs. Specimen and list 
(1,000 titles), send 25c. Real Photographs, Ltd., 
Southport, England 

PLANES, Boats, Hundreds of Hobby Items. Illus- 
trated catalog 6c. America’s Hobby Center, Dept. 


P 24, 40 E. 21st St., New York 10, N. 





INSTRUCTION 





CORRESPONDENCE COURSES and self-instruc- 
tion books, slightly used Sold, Rented, Ex- 
changed. All subjects. Satisfaction guaranteed. 
Cash paid for used courses. Complete details and 
84-page illustrated bargain catalog FREE. Write 
Nelson Company, Dept. 237, Chicago 


COMMERCIAL 
need you 


PILOTS—war training programs 
prepare with us for your Commercial 
rating. tegular Commercial Course $75.00. Re- 
fresher course $25.00 Pan American Navigation 
Service, 12021 Ventura Blvd., N. Hollywood, Calif. 
PASS CAA Examinations! Simplified home study 
course prepares you for written exam for Private 
Pilot Certificate All your questions answered. 
Set your own pace. Rates reasonable. Write to- 
day. Wisconsin Aeronautical Institute, 1522 Flett 
Ave., Racine, Wis 





WANTED—MISCELLANEOUS 





WANTED: Best buy in ship priced under $800.00 
in flying condition. Also want light plane need- 
ing repair or recovering #188 Fairground 
Dwellings, Tucson, Ariz 


SONG Poems wanted to be set to music. Send 
poem for immediate consideration Five Star 
Music Masters, 448 Beacon Bldg Mass 


Boston, 





WANTED—Midget cars, scooters, motorcycles, en- 
gines, parts, tires Name your own price. Write 
Midget Motors Directory, Box 456, Athens, Ohio. 
CASH IN ON YOUR AVIATION IDEAS! We will 
manufacture and market additional Air Navigation 
Instruments, Accessories and Gadgets, such as 
Computers, Calculators Protractors, Plotters, 
Charts, Books, et whether patented or not. Ex- 
clusive selling rights, outright purchase or royalty 
basis, whichever you prefer. If you have a prod- 
uct which you think marketable contact us at 
once stating full particulars. AH information sub- 
mitted will be held in strict confidence. Jardur 
Import Co., 874 Broadway, New York 3, N. Y 


La ak 
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BUSINESS OPPORTUNITIES 





POST WAR PROJECT READY 


Including Design, 


neering, and complete tested airplane. Unusual 


and low speed performance. Scientifically 
gned for Post Office roof landings and con- 
d — takeoff. Non Spinning, landing speed 
nge minus 20. Performance recognized by fore- 
army and civilian test pilots. Worthwhile 
tribution to post war progress and industry. 
nsible people will receive full co-operation 


requesting further information. 
Box 1214, Beverly Hills, Calif. 


this project by 
Post Office 





PATENTS 

















ATENT Particulars and Blanks Free: Sterling 
F, Hotel Plaza, Washington, D. C.: Govern- 
Registered Patent Attorney 37 years. 
{TENT your Good Ideas! Send me your simple 
r model Free confidential advice—lit- 
Z. Volachek, Registered Patent Attorney- 
er, 1234 Broadway, New York City. 
ATENTS Low Cost took and advice free. 


Washington, D. C 


0 L | 
Dept. 372 | 





SITUATIONS WANTED 





WANTED 


ion at 
ir planes 


¢ FLYING. 


airport in return for 


Office posi 
j Have office ex- 


of fly 
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—and like Mr. 


help you become an aviation mechanic. 


LANTIC HOME STUDY COURSE offers ete 
tical, thorough training in AIRCRAFT ENGINE 


MECHANICS. 


Write for descriptive folder. 


Send me immediately information about the 
Atlantic Home Study Course without any ob- 
ligation on my part, 




































Flight 
Instructor 
ae 7 Povtest 


by CHARLES A. 
ZWENG 
Author of 

“Radio & Instrument Flying,”” Eto, 


This important new book, just off the 
press, will prove invaluable to the Instructor 





as well as to his student. All maneuvers are 
fully covered and illustrated. e new “series of 
eights’ and ‘‘series of turns” are shown. New fea- 
tures include, ‘‘Flight Examiners,’”’ and ‘Methods 


Other new sections cover the new typi- 
multiple choice’’ examinations given for ‘‘flight 
instructor rating.”” Handsomely bound in Blue Leath- 
erette with gold letters. Price $4.00, postpaid or 
c.0.D 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 
AIRNAVIGA 


Commerce 
Navigation 
Plotter. Neces- 
sary for Cross- 
country flights, 
and for Com- 
mercial and In- 
strument rating 
examinations. 
Difficult radius 
of action, Of- 
course and al- 
ternate airport 
problems plot- 
ted and solu- 
tions given in 
a simple un- 
derstandable 
method similar 
to the text 
used in the U. 
8. Naval Acad- 
emy, but im- 
Book 





size 
handsome red leatherette with gold letters. Plotter con- 
ta ned in patent cover pocket. Combination only $4.00 
> ow or C. =) 
imp ant An ment’” 
AIRLINE TRANSPORT PILOT "RATING —A New Book 
iblishers announce the Dublication of a new boo! oF 
Zwen mts} TRANSPOR 
y about Oct. ist 

to serve the need of ali pilots 

the government examination for 
Air Transport Pile t Rating 
od include: Air peovigution and Instru- 
Radio = 








fac ilities on civil airwa: 
‘Aeronautical meteorolc 





”y radio. 


luding forecasting gequence reno “ winds, ic ag 
conditions, and character of fronts, CAR geo to Air- 
me , transport Pilot Rating, including Air Carrie la- 
F illy illustrated, price 
$4.00 postpaid or C.O.D. 


12021 Ventura Boulevard 
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CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 


Gives you persona! Instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 
RADIO and INSTRUMENT FLYING: Ry Charles 
A. Zweng, Instructor, U. S. Air Corps. New 
1941 Edition covering new important material. 
Written especially to prepare the pilot for gov- 
ernment examination for “instrument rating.” 
Radio-Telephone Permit included with Meteor- 
ology, Radio-Orientation, let-down, off-course 
and alternate airport problems. Only $4.00, 
postpaid. 
FLIGHT INSTRUCTOR: 
of the written examination for 
Ww authentic Multiple Choice 
included. $3.00 postpaid. or 
—. STIAL NAVIGATI ON—Lormpleve, 
of, Air Navigation Note Book a 
Bit mplified Celestial Navigation, 
Position Book, and Tilynes Star Chart, 
5 postpaid or DD. 
AERONAUTICAL TRAINING. 
tion. For the fir 
Private Pilot and Commercial 
Examinations.’" Make 
$3.00 postpaid or C.0.D. 
INSTR UCTOR. Written 
“Ground Instructor Rati 


A new text covering the scope 
flight instructor rating. 
._— with answers 


equipment consist- 
avigation Plotter, 
vit Almanac, Line of 
all 6 items 


1¥42 edi- 
St time shows separate sections con- 

Pilot ‘*Multiple 
your government test 


New enlarged 


taining 
Choice 


ine 


Meteo ‘ol 
Ss and Civil 


the student pre- 

Excellent for 
Aircraft 
Regula- 


Of the press pozem. 
examination: 

Aircraft ond Theory of Flight. 
dictionary 


‘ology. 
ir 


ber ist. Contains 
Navigation, rt clog? 
Nomenclature and i ju 


in back of hn It's and diffe’ t. Something 
ou oa ae be without. $3.00" Postpaid. Or 
Ye'm urchased in combination with “‘Greund In- 
structor”* tor $5 

AIKPLANE and ENGINE MECHANICS: Examinations, 
New authentic Quizz Boo ow covers the new Multiple 
Choice examinations fully piipetrases with necessary 
diagrams. Lock gias, Northrup, Ryan 
an outstanding schools. Why tall? Only $3.00 for 
both qupminetions. nd 

AiR vi TION ete Medal —— includes me 
teorology. just Publish 5 


METEOROLOGY FoR PiLoTs by “Lt. Comdr. Halpine, 
Only 75 postpaid 


DALTON NAVIGATION COMPUTER, $10.00. 





PAN-AMERICAN NAVIGATION 
NORTH HOLLYWOOD, CALIF. 





PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


‘APFILIATE PAN-AMERICAN NAVIGATION SERVICE) 


offers the student 


tmportant fieid 


41, marking — actual ‘begin 
United States, the airline 
and draw on navigation 
instructors. Airlines established. 


for navigators 
Transition Schools 
training. Former 


w Some 
allied countries; 
wy thy in ir Corps or wit 
Airlin Jeve befo navigation of 

> air offered —— “opportunities ‘as the present. 
pa CELESTIAL COURSE—Thia course is under the per- 
nal supervision of Charles Zwen ognized au- 
thority. z= Air oo —*, former netrocter in the 


Air Cor 
Air wav gation Equ pin ment, ncluding > Sextants, is 


technica it supervision of Lt. ir. 
sn es s. a, et. uPSutstanding American and British 
Ce pas on ¢ tial ir avigation, auth of ir 
Navigation"’’ (Gola "Medal Edition) and ‘‘Air Nav igation’’ 
(British Empire Editi« 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


12021 Ventura Bivd, North Hollywood, Calif. 





THE NEW “LINK” OCTANT 





*‘Bubble type’’ for aircraft celestial Navigation. 
Price $262.50. 
i * R ded for the Student 


aie Study of Celestial Navigation: 


Air seevigatton Note Book with Navigation 
Plott . 3 





re 4.00 

simplified Celestial Reavis ation... 3.00 
Amer Air Al etee . 1.25 
Line of f Position Book. : 2.50 
Tilynes Star Chart... :. i cessececceccess 1.00 
$11.75 


SERVICE 
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YOU TOO CAN PREPARE 
AT HOME! 





Sims se- 
cure knowledge that PY 


There are 20 easily understandable lesson 
assignments based upon many years of 
successful aircraft training. Examination 
papers are corrected by our government 
licensed instructors and returned to you. 
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THE JIG’S UP ... for these axis gangsters. The complete surrender 


of all their armed forces ... the end of everything their vicious system rep- 






resents... is inevitable. Let’s make it soon! 


Culver’s all-out devotion of every man and resource to full war production 


is helping speed that day of victory. The Day 


worth, wailiteg ‘ — wes 








fee ew ww ew Oe Oe EE Eee eee eee 
> > > i 

Jigs will go up in the Culver plant as soon as peace ts FREE Ask for FREE packet of beautifully illus) 1 

is won — new jigs for the assembly of the (ulver trated Worth Waiting For postcards. r 

Victory Model. Our skilled craftsmen have learned 1 CULVER AIRCRAFT CORPORATION 

many lessens from this war. They'll find it easy to 1 Dept. F21, Culver Airport ; 

convert to peace-time production . . . and in jig- f Wichita, Kansas 
: z i I want to be among |! 
time, you'll be able to fly your low-cost, high- , Please send me your the first > socee. 
4 4, REE CKET of cific 

performance, cross-country airplane. The Culver : elle pode cs oe taat 
Victory Model is distinctive in design and per- , Victory Models as 

. 19 ’ — y {am a piloe soon as itcanbere- 1 

formance — it’s worth waiting for! (am not leased. ' 

{ Name 

CULVER AIRCRAFT CORPORATION _e \ 

ress 
CULVER AIRPORT + WICHITA, KANSAS, U.S.A. ; Cit is | 
ity... State 

CONTRACTORS TO THE ! ! 

U.S. ARMY AIR CORPS AND THE U.S. NAVY 

i 1 

i 1 

1 ! 

1 I 

i 1 

i] i 

i 1 

1 i 

SikicicSaidp aii aiuasdnaiin dl Gian tien tenen area 





Printed in U.S.A 
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jb you who are considering Aviation as your life- 

time career and aspire to leadership in this ever- 
expanding career field, Parks Leadership Training 
offers a foundation on which to build that career. 
Each course at Parks acquaints you with basic scien- 
tific principles and vitalizes your study through the 
development of skill and resourcefulness in applying 
them to the solution of current aviation problems. 


As a result of the principles underlying Parks educa- 





tional methods, for more than 10 years aviation 
executives have been calling for Parks graduates as 
rapidly as they are available, and many of these men 
now hold some of the most responsible positions in 
the industry. 


It will pay you well to get complete information about 
each of Parks four courses, now. Send for the free 
64-page Parks catalog. Mail the coupon or a post- 
card request, today. 


PARKS AIR COLLEGE 


134 Cahokia Road 


Parks Recognition 


PARKS AIR COLLEGE was founded August 1, 1927. Has enjoyed full Federal approval 


longer than any other aviation school. 


Is accredited in its Aeronautical Engineering School by the Illinois Superintendent of 


Public Instruction 


Included since 1938 in The Directory of Colleges and Universities, issued by the United 


States Office of Education 


Has a capacity for enrollment of 300 commercial aviation students, also detachments of 


U.S. A. Air Forces Aviation Cadets. 


East St. Louis, Illinois 
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PARKS AIR COLLEGE 
134 Cahokia Road 
East St. Louis, Illinois 


























of the courses offered 
mercial aviation training. 

















VISION 


Has its own airport with a school plant of 25 buildings devoted to school purposes entirely, BR NAMIC. ...-----eveeneneovennsnrnnrnnenenrnnensnnennnvncnsonnnnnnnnrannans 

also a group of fields for military fight training. 

Has a faculty of 104, each especially qualified for his particular field of instruction. = = [RM © me eerreesnmnneersnenesseneee eee eee 
Open to high school graduates with a ranking in the upper two-thirds of their classes. © I. City coco cccccsccccssescovvecnsvessnsrecceseerneMOMO..cssves 


Copyright—Parks Air ( lege. 1944 












Please send me the Parks 64-page 
catalog giving complete details 
in com- 





